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i m
rpHE order in wliicli the different parts of the subject are presented

to the mind in this book is natural and logical
;
and the prin-

ciples of each successive topic are carefully developed by appropriate

exercises, so graded that the mind of the student must inevitably

grasp the relations of the whole subject, and when the work is com-

pleted, comprehend it, not as a mass of loosely connected details,

but as a unified whole.

Oral and written arithmetic are supplementary to each other, since

the principles and processes are the same in both
;
and as the former

is more easily understood, because of the smaller numbers used in

the operations, the exercises, analysis, and reasoning applied to the

Oral are made the means of elucidating the principles and processes

of the Written. In this way formal rules have been, in a great

measure, dispensed with, and FouMUiiAS addressed to the eye as well

as to the mind have been made to take their place. These will

be found more efficacious, both as guides to practice and helps to

the memory, since the principles are so sharply defined, and so

clearly developed and illustrated by practical examples, that the mind

of the student will necessarily acquire the habit of depending upon

his own reasoning powers rather than upon the clumsy guide-posts of

verbal rules.

Many new features have been introduced in the working out of

this plan. Only the most salient are here referred to.

In the natural and logical arrangement, and in the gradation of

topics and exercises, as well as in the statement of principles, rules, and

explanations, the greatest possible simplicity has been aimed at.



IT PREFACE.

Tte numerous and varied examples for practice have heen

constructed with great care, illustrating the multifarious applications

of arithmetical science to business operations, the object being to pre-

pare the student for the exigencies of daily life.

Since good methods in arithmetic are a vital element of success,

because they economize both time and energy, by securing rapidity

and accuracy in calculation, several new and important methods have

been introduced.

The treatment of Fractions will be found to embody several

valuable improvements. By a close regard to fundamental prin-

ciples, the multiplicity of cases, usually so confusing to the

student, has been avoided. This will be especially apparent

in Multiplication and Dmsion, which are treated at first in

two cases each, afterward reduced to one
;
while, finally, all the pro-

cesses of multiplication and division of fractions are brought under

ONE GENERAL RULE.

Cancellation has been more generally applied than in other

arithmetical text-books, and in such a way as not only to abridge

the processes, but to render the rationale of the methods more

obvious. Its application to the calculation of Interest, presents some

features of considerable importance in practical work.

In this connection, attention is also called to the brief, simple,

and eminently practical method of working examples in Partial Pay-

ments, by means of the “ Time Table ” and Cancellation,

Mensuration, the Metric System, and some of the more the-

oretical topics have been placed in the Appendix, so that the course

may be completed independently of them, at the option of the student

or teacher.

The National Arithmetic is a comprehensive work in two

parts, each issued in a small, compact volume, or both bound

together in a single volume, comprising both the “ Practical ” and the

Advanced ” books of the series. The first part or book is made to

cover all the ground of elementary arithmetic, Fractions and Denom<

inate Numbers; and to this has been added a brief treatment of

what are usually considered advanced topics,—Percentage, Proportion,



FEEFACE. Y

Involution, etc.,—the design being to supply a convenient book, at a

low price, sufficiently comprebeusive for the wants of the great mass

of pupils in the lower grades of Grammar Schools and in rural district

schools, whose limited opportunities require the largest possible

amount of information and training in a short space of time.

The Written Arithmetic has been brought down to the capacity ot

advanced primary grades, so that pupils taught ora'Jy in the lower

grades may be able to take up the study of this part of the work

without using the Table Book and Primary Arithmetic.

Each book is complete in itself, or may be used consecutively

in the series
;

while the entire work, in one volume, will serve

for a complete course. By a close economy of every line and

space, excluding useless matter and avoiding all needless repetitions

of analysis and explanation in the advanced portions, the author has

been able to present a large amount of material in a very small

compass, the object being to economize time and labor, as well as

money, in this branch of school study.

The author desires to acknowledge his indebtedness to several

eminent teachers and educators of experience for valuable assistance

in the preparation of this work, as also for many important methods

and suggestions embodied therein.

Columbia, Mo., Aug., 1881.
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1, A Unit is one thing, or a group of things considered

as one ; as one^ one book, one dozen, one ten, one hundred.

3. A Number is a unit, or a collection of units; as one,

four, six pens, and m'we books.

A number answers to the question, “How many?”

3. The Unit, of a Number is one of the units forming

that number. Thus, the unit of six is one ; of ten cents is

one cent.

4. An Abstract Number is a number that consists of

units that are not named
;
as one, four, eight, twenty-five.

5 . A Concrete or Denominate Number is a number
the unit of which is named

;
as one rod, five cows, ten acres.

6. Like Numbers are numbers that have the same

units, or express the same kind of quantity, and may be

either abstract or denominate; o^five and seven, eight miles

and ten miles.

7. Unlike Numbers are numbers that have different

units, or express different kinds of quantity
;
as three 'pounds

and five rods, six men and nine horses.



8. Notation is a method of writing numbers.

9. Numeration is the method of reading numbers

expressed by figures.

10. Numbers may be expressed as follows :

1st. By words, as one, two, three, five, twenty, etc.

2d. By the Arabic Method.

3d. By the Eoman Method.

11. In the Arabic Notation, ten characters called fig-

ures are used to represent numbers.

Figuees. 0123456789
Names. Naught, One, Two, Three, Four, Five, Six, Seven, Eight, Nine.

The figure 0, called naught, cipher, or zero, has no value.

The other nine figures are called digits, or significant fig-

ures, and each represents the number written under it.

Any number can be expressed by these ten characters, when
combined according to a certain method or principle.

13. To establish a uniform method in representing num-
bers, objects are supposed to be arranged in groups of tens,

each group being ten times as great as the next lower group

and having a different name. Hence, we have single things

or units ; next, ten single things are regarded as forming a

group called ten; next, ten of the groups called ten, as

forming a group of greater value, called one hundred;

then, ten of the groups called hundred as forming a group

of still greater value, called one thousand, etc.



NOTATION AND NUMEBATION. 9'

13. Each group is called an Order of Units.

Table.

10 Units (1) make 1 Ten, - - - 10.

10 Tens (10) 1 Hundred,- - 100.

10 Hundreds (100) 1 Thousand, - 1000.

10 Thousands (1000) 1 Ten-thousand, 10000.

Any figure standing alone, or in the first place at the

right of a number, represents simply units, or units of the

first order ; standing in the second place from the right, it

represents tens, or units of the second order ; in the third

place from the right it represents hundreds, or units of the

third order ; in the fourth place, thousands, or units of the

fourth order, etc.

Thus, 4, standing alone, represents four units

;

in the namber 40,

it represents four tens ; in 400, it represents four hundreds

;

in 4000,

it represents four thousands; etc.

14. Pein’CIPLES. I. The successive orders of units in-

crease in value tenfoldfrom right to left.

II. Ten units of any order in a number equal one unit

of the next higher order.

III. Each removal of a figure one place to the left increases

its representative value tenfold.

IV. Each removal of a figure one place to the right dimin^

ishes its value tenfold.



10 NOTATION AND NUMERATION,

Exercises.15.

1. How many tens and units in 45 ? 68 ? 84 ? 76 ?

97 ? 89 ? 77? 93? 86 ?

2. How many hundreds, tens, and units in 243 ? 461 ?

385 ? 197 ? 614 ? 805 ? 746 ? 570 ? 964 ?

3. How many thousands, hundreds, tens, and units in

1345 ? 3762? 5084? 6712? 2968? 9407 ?

Copy and read the following

:

(1.) (2.) (3.) - (
4.). (5.)

75 250 893 2344 7319

49 475 905 4608 8175

126 681 760 6314 5084

Express in figures the following

:

1. 6 tens 8 units.

2. 7 tens 9 units.

3. 9 tens 3 units.

4. 6 hundreds 4 tens 5 units.

5. Four hundreds six tens.

6. Seven hundreds five units.

7. 9 hundreds 6 tens 7 units.

8. 8 hundreds 8 tens.

9.

6 thous. 9 hunds. 4 tens.

10. Three thous. six hunds.

11. Seven thous. eight tens.

12. Eight thous. six hunds.

13. 9 thous. 3 hunds. 7 tens.

14. Nine thous. fourteen.

15. Five thous. eighty-one.

16. Six thous. seven hunds.

17. Seven thousand one hundred seventy-three.

18. One thousand nine hundred eighty-seven.

19. Five thousand seven hundred nineteen.

20. Eight thousand seven hundred fifty-nine.

21. What number is composed of 5 hundreds 6 tens 3 units?

22. What number is composed of 7 thousands 5 tens ?

23. Of 8 hundreds 4 tens 2 units ? Of 4 thousands 9

hundreds 7 units ?

24. Write in figures and read, five units of the fourth

order, six units of the third order, one unit of the second

order, and nine units of the first order.
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16. A Scale in Arithmetic is the relation between the

successive orders of units.

In the Arabic system of notation, the scale is ten ; that is,

the value of the unit in any order is ten times as great as

the unit in the next lower order
;
hence, it is called the

Decimal Scale, from the Latin word decern, meaning ten.

17. Every successive group of three orders of units,

counting from the "right, is called a Period.

The first period, named the period of units, is formed of

the first, second, and third orders of units, or units, tens,

and hundreds
;

the second period, named the period of

thousands, \s, formed of the second group of three orders

from the right, and comprises thousands, ten-thousands,

and hundred-thousands
;
the third period, named millions,

is formed of the third group of three orders from the right

;

the fourth period, named billions, is formed of the fourth

group of three orders from the right, etc., illustrated as

follows

:

18. Numeration Table.

Names op
1

a
.S

3
GQ

1 0

Periods.
‘d
<y

a

3
3

«<-i

o ‘o O 'o

*a

o

Okdeks
OF

^ » a
R&hP WEhR MehR

P3 § a § §’3 111 'a ® ®

W&^R

Places.

666 , 666 , 666 , 666 , 666,666
.g ^ rS -5 -S ^ '5^:3 rS '5 '5 R :3 5
1H005 00^0 ojRo ooot^
(MCJtH -i-It-ItH tH tH tH 1-H 1-1 tH

6 6 6

Periods. 7tli. Gth.. 5th. 4th, 3d. 8d. 1st.
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19 . There must be three figures in every period, except
the one at the left, which may have one, two, or three.

Every order of a number not occupied by a significant

figure must be filled with a cipher.

Exercises.

20 . Write upon the board any number, as the following:

5 55,55 5,5 55
,
555

,
555,55 5,55 5 .

1. Let the pupil name the oj^de7' of units in the following

places : First, Third, Fifth, Second, Fourth, Sixth, Ninth,

Eighth, etc.

2. Then name the places occupied by the following orders

:

Hundreds, Millions, Thousands, Billions, Ten-thousands,

etc.

3. Then name the following periods

:

First, Third, Sec-

ond, Fourth, Sixth, Fifth, Seventh.

4. And then the period and the place of the following

:

Thousands, Millions, Hundred-thousands, Ten-millions, etc.

5. Then practice on the above number or some other, as

follows : Five units
;

five tens, or fifty, which is ten times

five units; five hundreds, or five hundred, which is ten

times five tens; five thousands, or five thousand, which is

ten times five hundreds ; five ten-thousands, or fifty thou-

sand, which is ten times five thousand, etc.

6. Next reverse the process, commencing with any order,

thus, five million; five hundreds of thousands, or five huu«

dred thousand, which is one-tenth of five million
;

five tens

of thousands, or fifty thousand, which is one-tenth of five

hundred thousand; five thousands, or five thousand, which

is one-tenth of fifty thousand, etc.

Practice the last two exercises until the decimal scale of

increase and decrease is thoroughly understood.
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7. Next -write on the blackboard several numbers, each

ccnsisting of six or more periods. Thus,

300
,
300

,
300,3 00

,
300

,
300 .

6G6,6G6,66G,GGG,GGG,GGG.

Exercise the pupils on the periods in the same manner as

on the orders, until it is -well fixed in the mind that each

period represents a value one thousand times as large as the

period on its right, undone thousandth as large as the period

on its left.

Express in figures seventy-five thousand eighty-six.

Analysis. Write 7 ten-tliousands in the 5th place, 5 thousands in

the 4th place, a cipher 0 in the 3d place, there being no hundreds,

8 tens in the 2d place, and 6 units in the 1st place, and we have 75086.

31. Eule for Notatioi^. Beginning at the left, write

the hundreds, tens, and units of each successive period in

their proper order, filling all vacant orders and periods with

ciphers.

Eead the number expressed by 24567384.

Analysis. Separate the number into periods of three figures

each
;
thus, 24,567,384. The third period is millions, the second is

thousands, and the first is units
;
hence the number is 24 million 567

thousand 384.

In the same manner read

1. 56037.
I

3. 320765.
j

5. 5760040.

2. 80140. I 4. 1270084. I 6. 25003075.

22. Eule for Numeration. I. Begin at the right and

separate the number into periods of three figures each.

II. Then begin at the left and read each successive period

as if it were units, giving each its name except the period of

units.
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33. Express iu figures and read the following numbers:

1. Three hundred seven thousand sixty.

2. Seventy-seven thousand two hundred eight.

3. Four hundred thousand six hundred forty.

4. Two million forty-eight thousand four hundred twenty.

5. Sixty-three million fifty-two thousand eight hundred.

6. One hundred five million seven hundred eighty thou-

sand six hundred fifteen.

7. Six units of the 6th order, eight of the 3d, and five of

the 2d.

8. Three units of the 7th order, seven of the 6th, one of

the 4th, four of the 3d, and nine of the 1st.

9. Write fifty-six units in the 3d period, one hundred fifty

in the 2d period, and fifteen in the 1st.

10. Write nine units in the 5th period, and twenty-five in

each of the lower periods.

11. Write twelve trillion 3 hundred thirty billion 205

million 7 hundred thousand ninety.

12. Write 3 in the units place of five periods and read the

number. Write 33 in the tens and unit places.

13. Write successively in each of six periods 205, and

read the numbers.

14. Write 420 in every alternate period of seven periods,

beginning with the first, and read the number.

15. Three hundred twenty million seventy-five thousand

nine hundred eighty-nine.

16. Seven billion twenty-five million four hundred thou-

sand six hundred fourteen.

17. Fifty-six trillion one hundred seven billion five hun-

dred sixty million three hundred fifty-two thousand.

18. Write two billion ten million forty thousand seventy-

five.

19. Eight quadrillion three hundred sixty trillion thirty-

five billion seven hundred forty thousand.
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Read the following numbers:

1. 48075.

2. 80016.

3. 73240.

4. 260450.

5. 508200.

6. 960307.

7. 3762081.

8. 5007163.

9. 63100075.

10. 40250903.

11. 245006245.

12. 5820157086.

13. 30064205000.

14. 812000762153.

15. 27360450008074.

24. The Roman Notation employs seven capital letters

to express numbers.

Letters. I, V, X, L, C, D, M.

Values. 1, 5, 10, 50, 100, 500, 1000.

When used alone, each letter has a fixed value.

Numbers may be expressed by combining or repeating

these seven capital letters according to the following prin-

ciples :

1. Repeating a letter repeats its value.

Thus, III represents 3
;
XXX, SO

;
CCC, 300, etc.

2. A letter of less value placed before one of greater tahes

its value from that of the greater.

Thus, IV represents 4 ;
IX, 9 ;

XL, 40, etc.

3. A letter of less value placed after one of greater adds

its value to that of the greater.

Thus, XI represents 11 ;
XV, 15 ;

LX, 60 ;
DC, 600, etc.

4. A letter placed between two letters, each of greater

value, is taken from the sum of the other two.

Thus, XIX represents 19 ;
LIV, 54 ;

CXL, 140.

5. A bar placed over a letter increases its value a thousand

times.

Thus, X denotes 10,000; L, 50,000 ;
C, 100,000, etc.

Roman Notation is used principally in marking dials, numbering

chanters and sections in books, etc.
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25 . Table of Roman Notation.

Roman. Script, Roman. Script. Roman.

I.... ...... 1 XVII. .

.

...17 LX.

II.... 2 XVIII .. ...18 LXX.
III.... ..... 5 XIX... ..19 LXXX.
IV.... 4 XX... ...20 xc .

V. .. . 5 XXL .

.

...21 G.

VI. ... 6 XXII...22 cc .

VII.... ...... 7 XXIII... .23 ccc .

VIII.... - 8 XXIV... ..24 D.

IX.... 9 XXV. .

.

.25 DC.

X.... ......10 XXVI... 26 CM.
XL... 11 XXVII... 27 M.
XII.... ......12 XXVIII. .

.

28 MD.
XIII..... 13 ^ XXIX... 29 X.
XIV ......14

:

XXX. .

.

30 c
XV.... ......15 ^ XL... 40
XVI.... ......16 ' L... 50 M.

Script,

60
70
80
90

100
200
SOO
500
600
900
1000
1500

10000
100000
1000000

MDCCCLXXXI = 1881, one thousand eight hundred eighty-one.

Exercise s-

26. Express by Eoraaii Notation;

1. Sixteen.

2. Forty-two.

3. Thirty-five.

4. Eighty-seven.]

5. Fifty-nine. I

f). Sixty-fonr, \

7. Ninety-six.

8. Seventy-eight.

9. Two hundred forty.

10. Five hundred sixty-four.

11. Seven hundred seventy.

12. Ten thousand twenty-six.

695.

888 .

1529.

2730.

3897.

40000.

27. Express by Arabic Notation;

1. LXVI.
2. XCIX.

3. CXXXL
4. CCLX.

5. DCXIV.
0. CCCXCV.
7. DLXXV.
8. MCLXVIIL

9.

MDCCOXCIX.
10. XCXLIX.
11. LDCCXIX.
12. MMDCCXOI.



Inductive Exercises.

28. 1. How roiany men are 5 men and 9 men ?

2. What number is obtained by uniting 6 units and 7 units?

3^ What number contains as many units as 8 and 6 united ?

4. How many cents are 12 cents and 8 cents ? 7 tons and

9 tons ? 6 miles and 10 miles ?

5. How many hats are 9 hats and 8 hats ? 11 pens and

6 pens ? 5 figs and 9 figs ?

6. How many tens are 3 tens and 6 tens ? 4 tens and 7

tens? 8 tens and 9 tens

?

^ 7. How many hundreds are 5 hundreds and 4 hundreds ?

9 hundreds and 6 hundreds ? 4 thousands and 6 thousands ?

8. How many are 6 and 9 ? 12 and 8 ? 9 and 11 ?

9. What sum of money is equal to 5 dollars and 14 dollars ?

10. What is the unit of their sum ?

11. What is the unit of 8 books and 7 books ? What is

the unit of their sum 9

12. What is the unit of 12 bushels ? Of 10 feet ? Are
their units lihe or unlike 9 Can they be united ? Why not ?

13. What is, the unit of 7 tens ? Of 6 hundreds ? Can
their units be united ? Why not ?

14. What kind of numbers only can be united ? What
orders of units ?

15. How many are 7, 4, and 6 ? 4, 7, and 6 ? 6, 4, and 7 ?

16. When the same numbers are united in a different

order, is the result changed ?
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29. Uniting two or more numbers or groups of objects

of the same kind into one is called Addition ; and the num-
ber obtained by adding is called the Sum.

30. Dkill Table No. 1.

A B c D E F o H I

1. 3 2 7 5 1 6 8 9
2. 2 3 8 6 7 9 6 2
3. 7 3 9 6 5 8 3 8
4. 1 5 8 3 6 2 5 6
5. 6 1 7 8 5 9 4- 3
6. 7 6 4 9 3 3 2 9
7. 5 i 9 7 6 k 6 7 5
8. 2 8 6 8 8 7 6 9
9. 8 3 5 6 2 2 7 8

10. 6 7 8 7 5 7 2 7 3
11. 9 6 6 3 5 8 9 8
12. 9 3 6 3 5 9

By columns, at sight, give the sum of each number and

the one next below it
;
then, by lines, give the sum of each

number and the one next on the right of it.

In the same manner, by columns and by lines, practice

with sets of three figures, then oi four, etc., until long col-

umns can be added rapidly and accurately.

31. A Sign, in Arithmetic, is a character used to indi-

cate an operation, or relation.

32. The Sign of Addition is +. It is read plus,

which signifies more.

Thus, 8 + 4 shows that 8 and 4 are to he added, and is read, 8 plus 4.
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33. The Sign of Equality is =. It is read, equals, or

is equal to.

Thus, 8+ 4 == 12 denotes that the sum of 8 and 4 equals 12, and is

read 8 plus 4 equals 12. It may also hejead, 8 and 4 are 12.

Drill Exercises.

34. 1. Add or count by 2’s from 2 to 60.

Wvitten, etc.

Bead, 2, 4, 6, 8, 10, 12, 14, 16, 18, etc.

2.

Then commence with 1 and read, thus

:

1, 3, 5, 7, 9, 11, 13, 15, 17, 19, etc.

3. [n the same manner, add by 3’s from 3 to 90.

4. Next form a new combination, commencing with 1

and then with 2, thus,

2, 5, 8, 11, 14, 17, 20, 23, 26, 29, etc.

5. Treat the remaining digits, 4, 5, 6, 7, 8, and 9 in the

same manner, forrning as many combinations, less one, with

each, as there are units in the leading digit, extending the

process as far as may be desirable.

6. Add alternately by 2’s and 3’s to 50.

"WTiiten, 2 -j“ 3 -{~ 2 -|~ 3 ^ A ^ "b 2 -(“ 8 -j- 2 -(“ 8 -b ^ b 8, etc.

Read, 2, 5, 7, 10, 12, 15, 17, 20, 22, 25, 27, 80, etc.

In tlie same manner add

:

7. By 2’s and 4’s to 60.

8. By 3’s and 4’s to 70.

9. By 4’s and 5’s to 72.

10. By 2’s, 3’s, and 4’s to 81.

11. By 2’s, 5’s, and 3’s to 97.

12. By 2’s and 5’s to 56.

13. By 5’s and 3’s to 69.

14. By lO’s and 5’s to 90,

15. By 2’s and 6’s to 64.

16. By 6’s and 7’s to 91.

* At first these exercises may be written before adding ; then the

writing may be omitted entirely.
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Additional exercise may be had npon Drill Table No. 1,

as follows: Add each column from bottom to top rapidly,

pronouncing partial results; thus, in column A, 4, 13, 19,

27, 29, 34, etc. Then from top to bottom
;
thus, 3, 5, 9,

10, 16, 23, 28, etc.

In the same manner add each line from left to right, and

then from right to left.

Then form a new combination, commencing to add with

1 each column and line; then, successively, commence with

2, 3, 4, and so on to 9.

35. When the question-mark ? is placed after the sign

=, thus, = ?, the two together are read equals how many f

or wliaf? and signifies that the answer is to be found.

The following exercises may be copied on the slate, or the

teacher may read ihQ parts^ and the pupil promptly give the

sum.

10+ 4+ 6 =: ?

13+ 8q. 7 _ ?

6+ 7+ 10 = ?

8+ 11+ 5 = ?

15+ 3 + 10 = ?

16+ 5+ 7 = ?

7+ 23+ 5 = ?

19 + 10+ 4 = ?

9 + 13+ 8 = ?

24+ 6+ 9 = ?

26+ 0 + 10 = ?

15+ 9+ 7 = ?

7+ 12+ 3 = ?

18 + 0+ 10 = ?

12 + 10 + 8 = ?

20+ 8+ 6 = ?

12+ 7+ 9 rr: ?

21 + 10+ 7 = ?

5 + 25 + 12 = ?

22+ 8 + 10 = ?

14+ 5+ 9 = ?

7+ 15+ 8 = ?

18+ 0+ 12 = ?

9 + 12 + 11 = ?

14+ 6+ 7 = ?

4+ 2 + 15 = ?

12+ 10+ 5 = ?

23+ 5+ 9 = ?

10 + 25+ 7 = ?

6 + 14+ 12 = ?

5+ 6 + 13 == ?

6+ 8+ 9 = ?

10 + 12 + 10 = ?

21+11 + 10 = ?

14+ 10+ 12 = ?

20 + 40 + 10 = ?

A few minutes of every recitation in written arithmetic should be

appropriated to the drill tables and mental exercises preceding each

division of the subject.
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Mental Exercises.

36 . 1. How many units are 8, 6, and 7 ? 9, 5, and 8 ?

2. How many tens are 90, 40, and 20 ? 60, 30, and 50 ?

3. How many tens and units arc 20, 12, and 9 ?

4. Numbers composed only of te?is and units may be

added at sight by adding first the te^is, then the units, and

writing the results. Thus, 45 + 23 = 68.

Observe tliat 4 tens and 2 tens are 6 tens, and 5 units and 3 units are

8 units, which added to 60 make 08.

5. At sight, give the sum of each of the following

:

40+10 20+ 64 36 + 22 90+ 14 16 + 75

50+ 9 70 + 28 80+ 17 28 + 37 49+31

6. What is the sum of 7, 5, and 9? Of 70, 50, and 90?

Of 700, 500, and 900? Of 7000, 5000, and 9000 ?

Observe that the sum. of 7, 5, and 9 is the same, whether they rep-

resent units, tens, hundreds, or thousands.

7. Give the sum of each of the following, at sight. Thus,

200 + 60 + 5 = ?, Eead, 2 hundreds + 6 tens + 5 units

= lohat? Ans. Ttvo hundred sixty-five, 265.

8. 300+ 20+ 9 = ?

9. 600+ 70+ 6 = ?

10. 800+ 40 + 25 ?

11. 500 + 100+ 75 = ?

12. 1000+ 500+ 80 = ?

13. 3600+ 200+ 36 = ?

14. 6000+ 3000+ 90 = ?

15. 600+ 1000+ 42 = ?

Also when written in columns, as follows :

(16.) (17.) (18.) (19.) (20.)

60 400 5000 1500 6000 tons.

40 700 700 650 1040

30 240 90 36 805

In all the drill and mental exercises, little more than models can be

given. The teacher is expected to give such additional examples as

he may deem proper.
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21. John gave 20 cents for a slate, 10 cents for a book,

and had 15 cents left. How many cents had he at first ?

Analysis. He had the sum of 20 cents, 10 cents, and 15 cents,

which is 45 cents.

22. A pole is 15 feet in the air, 9 feet in the water, and 5

feet in the earth. How long is the pole ?

23. Belle gave 15 cents for some thread, 10 cents for

needles, and 8 cents for pins. How much did she spend ?

24. An orchard contains 40 peach trees, 30 pear trees,

and 25 plum trees. How many trees in the orchard?

25. There are 45 boys and 30 girls in a school. How
many pupils in all ?

26. I paid 25 dollars for a coat, 10 dollars for a pair of

boots, and 7 dollars for a hat. What did I pay for all?

27. James’ father was 40 years old 10 years since. How
old will he be 12 years hence ?

28. How many acres of land in three fields containing

40, 15, and 25 acres respectively ?

29. A lady paid 45 dollars for a dress, 20 dollars for a

shawl, and 10 dollars for a bonnet. What did all cost ?

30. What is the cost of a pound of tea at 50 cents, a pound
of cofiee at 30 cents, and a quart of vinegar at 18 cents ?

31. For how much must I sell a horse that cost me 120

dollars to gain 25 dollars ?

32. George has 75 cents and Clarence has 60 cents
;

if each

earns 25 cents more, how many cents will each then have?

33. A horse cost 250 dollars, a carriage 100 dollars, and a

harness 50 dollars. What did all cost ?

34. A carpet was sold for fifty dollars, which was fifteen

dollars less than it cost. What did it cost ? •

37. Pkinciples. I. Only like numbers can be added.

II. Only like orders of units can be added.

III. The sum anU the parts added are like numbers.
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38. The Sum or Amount of two or more numbers is

the number equivalent to all the units of the given numbers.

39. Addition is the process of finding the sum of two

or more numbers.

40. An Equation consists of two equal numbers or

sets of numbers connected by the sign of equality.

Thus, 7 + 5 = 12 and 15—8 + 7 are

equations.

The expression on the left of

the sign is called the first member

of the equation, that on the riylitf

the second member.

Thus, 7 + 5 = 12 is an equation,

and is read, 7 plus 5 equals 12,

7 + 5 being the first member, and 12

the second member of the equation

;

and 7, 5, and 12 are called the terms of the equation.

Name the members and terms of each of the following:

1. 12+ 6 = 18.
I

3. 20 + 10 = 30.'
|

5. 9 + 21 = 26+ 4.

2. 24+ 8 = 32. I 4. 40 + 20 = 60.
|

6. 15 + 30 = 25+ 20.

41. 1. The Sign of Dollars is $. It is read, dollars.

2. The character <P, or the letters cts. are used to denote cents-

Thus, 65/', or 65 cts., is read, 65 cents.

3. To distinguish dollars from cents, when written as one

number, a point (. )
is placed between them.

Thus, $84.56 is read 84 dollars 56 cents.

4. Since one dollar is 100 cents, cents always occupy two

places at the right of tiie point.

Thus, 28 cents may be written |,28 ; 40 cents, $.40.

EQUATION.
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5.

When the number of cents is less than 10, a cipher

must occupy the first place at the right of the point.

Thus, 9 cents is written |.09; 7 dollars 8 cents, $7.08.

6.

Neither the sign ($) nor the point (.) should be omitted.

Bead the following equations

:

1. 19 + 17 = 116.

2. $14+ 121 = $35.

3. $45 + $32 = $77.

4. $.25 + $.50 = $.75.

5. $3.10+ $.75 = $3.85.

6. $1.05 + $.08 = $1.13.

Express by the proper figures and signs :

7. Ten dollars fifty cents.

8. Twelve dollars five cents.

9. Ninety-seven cents.

10. Five dollars forty cents.

11. Eighty-eight cents.

1 2. Three dollars 6 fteen cents.

13. One dollar sixty cents.

14. One hundred dol. six cts.

15. Seventy dollars twelve cts.

16. Ten dollars ten cents.

Written Exercises.

43 . To find the sum of any two or more Uhe num-
hers.

1. Find the sum of 537, 365, and 849.

Explanation. Write the numbers so that units

of the same order stand in the same column.

When the sum in any column is 10, or more than

10, it contains one or more units of a higher order,

which must be added to the next column.

Beginning with the lowest order of units, add

each column separately ;
thus, 9, 14, 21, the sum of

the units, equal to 2 tens 1 unit. Write the 1 unit under the units'

column, and add the 2 tens to the tens’ column
;
thus, 2, 6, 12, 15, the

sum of the tens, equal to 1 hundred 5 tens. Write the 5 tens under

the tens’ column, and add the one hundred to the hundreds’ column

thus, 1, 9, 12, 17, the sum of the hundreds, equal to 1 thousand 7 hun-

dreds, which write in the hundreds’ and thousands’ places. Hence the

entire sum is 1751.

OPERATION.

537

365

849

1751 Sum.
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In like manner copy and add the following

:

(3.) (3.) (4.) (5.) (C.) (7.)

347 195 607 480 298 472

683 736 825 673 765 638

928 548 779 309 77 65
'— — — —

Eule. 1. Write the numbers io 1)6 added so that li

orders of units stand in the same column.

2. Commencing icith the lowest order, add each column

separately, and if the sum can he expressed ly one figure,

write it under the column added.

3. If the sum of any column contains more than onefig-

ure, write the unit figure under the column added, and add

the remaining figure or figures to the next column.

To test the correctness of the result, perform the addition in the

reverse direction, from top to bottom, and if the results agree the work
is probably correct.

A great immber, of written exercises may be made from

the Drill Table on page 18.

To illustrate, copy six examples three numbers each

from any three consecutive columns, as A B C, thus

:

(8.) (9.) (10.) (11.) (12.) (13.)

342 238 473 158 617 764

238 473 158 617 764 549

473 158 617 764 549 286

Observe that the jirst number of the first esample is composed oi

the first three figures in line 1 ;
the seco^cd, of the first three in line

S ; and the tJnrd, of the first three in line 3.

Also, that the second example commences with the first three figures

in line 2 ;
the third example with the first three figures in line 3,

and so on.
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In the same manner copy examples of four, five, or more

numbers each. Then use in the same way any other three

consecutive columns, as BOD, ODE, etc.

Then in the same manner frorh four consecutive columns,

as BODE, 0 D E E, etc., copy examples composed of

four numbers each, then oifive, and so on.

These exercises may be extended, if desired, to eight col-

umns, and to eight or ten numbers in each example.

43. The following is a good exercise for the slate or

blackboard

:

275
Explakation. Write two mimbers, as 275, 463 ;

add

them without drawing a line, and use their sum 738 as a

third number
;
then add the three numbers and use their ‘

sum 1476 as Si fourth number, and so on as far as desired. 1476

In like manner add the following, extending each to the

sixth number:

(1.) (2.) (3.) (4.) (5.) (6.)

472 647 308 1306 2670 8907

335 285 705 972 1247 5062

44. When numbers composed of dollars and cents are to

be added, dollars are written under dollars, and cents under

cents, so that the points stand in the same vertical line.

Dopy, add, and test the following eleven examples :

(1-) (2.) (3.) (4-) (5.)

6. $36.27 $50.04 $200.00 $100.07 $304.00

7. 5.96 7.80 2.50 40.50 75.75

8. 12.08 102.10 30.04 10.10 12.05

9. 120.40 15.08 9.28 9.68 27.54

10. 75.00 208.00 16.75 .87 5.81

11. .94 3.43 94.56 250.00 63.02

For examples 6 to 11, read across the page.
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Find the sum
12. Of 2500 acres, 1715 acres, 3007 acres, 510 acres.

13. Of 1420 yards, 672 yards, 1200 yards, 700 yards, and

1040 yards.

14. Of 1850 men, 1650 men, 2000 men, 480 men, and 96

men.

15. Of 184.70, $175,05, $300, $15.75, $28, $9.87, and $.99.

16. I bought at different times wheat as follows : 150

bushels, for $320.50
;
410 bushels, for $927.80; 1000 bush-

els, for $2120 ;
and 605 bushels, for $1310.40. How much

wheat did I purchase, and what did it cost me?
17. By selling a farm for $13050, I lost $960.50. What

did it cost me ?

18. Four loads of hay weigh respectively 1976, 2048,

2137, and 1896 pounds. What is the weight of all ?

19. If a father gives to each of six sons $2514.25, what

sum does he give to all ? .

20. A merchant engaged in trade with $10875. The first

year he gained $2516.75; the second, $1809.40; and the

third year, $3500,' How much capital had he then ?

21. A man bought a house for $7500. He paid $1271.40

for repairs, and $375.75 for painting. For v/hat must he

sell it to gain $540 ?

22. A railroad company bought of A, 750 cords of wood

;

of B, 910 cords; of C, 325 cords
;
and of D, as many cords

as of B and C both. How many cords did the company
buy of all ?

23. Three persons enter into partnership. A jmts in

$4500
;
B, $3275 ;

and 0 puts in as much as A and B bothc

W'hat did C put in, and what sum did all put in ?

24. A drover bought 450 sheep of one farmer, 384 of a

second, 510 of a third, 600 of a fourth, and of a fifth as

many as he bought of the first and second. How many did

he buy of all. ?
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25. A man owns a farm worth $10500, a mill worth

$9000, mining stock‘ worth 112575, and $7650 in city bonds.

What is he worth?

26. The distance from New York to Gibraltar by sea is

3300 miles
;
from Gibraltar to Malta, 1025 miles

;
from

Malta to Alexandria, 750 miles; and from Alexandria to

Bombay, 6499 miles. What is the distance from New York

to Bombay ?

27. A man gave to each of his three sons, $5650 ;
to each

of his two daughters, $3825 ;
and to his wife, $6375. What

sum did he give to all ?

28. The receipts of the Centennial Exhibition from May
10 to November, 1876, were nearly as follows: for admis-

sion fees, $3813724.49 ;
for rents, $290000

;
for royalties and

percentages, $205010.75. What was the total?

For examples 29 to 41 inclusive, read across the page
;
for

42 to 51, in columns as arranged.

(42.) (43.) (44.) (45.) (46.)

29. $290.57 $10.90 $257.25 $18.86 $784.65

30. 87.81 7.67 27.25 29.42 300.50

31. 57.49 14.39 247.65 172.64 79.62

32. 122.67 17.30 489.42 86.09 150.40

33. 118.44 20.21 193.36 57.50 638.79

34. 501.76 23.31 290.52 98.79 47.09

35. 114.52 26.04 79.35 8.09 500.00

(47.) (48.) (49.) (50.) (51.)

36. 3541386 2464580 708061 60389 400300

37. 962000 8763042 3187519 57063 808967

38. 4093176 931876 48000 40938 912739

39. 86040 650489 307908 91872 297346

40. 109371 76132 80356 6307 730825

41. 2163000 5875 4891605 819 47961



Inductive Exercises.

45 . 1. How many cents are 12 cents and 8 cents ?

2. Twenty cents are how many more than 12 cents?

Than 9 cents? Than 8 cents? Than 11 cents?

3. How many less are 12 cents than 20 cents ? 8 cents

than 20 cents ? 11 cents than 20 cents ?

4. If Mary has 18 cents, how many more must her father

give her, that she may have 25 cents?

5. James had 25 cents and spent 7 ; how many cents had

he left?

6. 25 is how many units greater than 18 ? 18 is how
many units less than 25 ?

7. From a piece of cloth containing 21 yards, 10 yards

were cut
;
how many yards remained?

8. How many more are 20 bushels than 16 bushels ?

9. How many tens are 9 tens less 6 tens ?

10. How many hundreds greater are 7 hundreds than 4

hundreds ? 10 hundreds than 2 hundreds ?

11. How many thousands less are 5 thousands than 9

thousands?

12. What is the unit of 16 rods and 12 rods ? How many
rods less are 12 rods than 16 rods? The unit of 4 rods?

13. What is the unit of 26 days ? Of 15 men ? Are the

units like, or unlike ?

14. Can 15 men be taken from 26 days ? Why not ?

15. Only what kind of a number can be taken from

another ?
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46. Comparing two numbers by finding bow many units

the one is grea'ter or less than the other is called Subtrac-

tion, and the result obtained is called the Difference.

47. The Sign of Subtraction is —. It is read minusg

which signifies less.

\
Thus, 14 — 9 = 5 is read 14 minus 9 equals 5, or 14 less 9 is 5.

When a part is taken from the whole, the difference is sometimes

called the Remainder. Thus, the difference between 14 and 5 is 9, or

if 5 yards of cloth are cut from 14 yards, the remainder is 9 yards.

48. The Parenthesis, ( ), denotes that the enclosed

expression is to be considered as one number. The Vincu-

lum, has the same signification.

Thus, 25 — (9 + 6), or 25 — 9 + 6, shows that the sum of 9 and 6 is

to be taken from 25.

Drill Exercises.

49. 1. Write on the blackboard any number, as 5. The

teacher may name one part, and the pupil the other, until

all its parts are named. Thus, the teacher says ‘‘1 and,”

the pupil adds “4 are 5 again, and,” the pupil adds

are 5,” etc.

3.

In like manner, name the parts of each number from

6 to 25.

3. Again write on the slate or blackboard a line of figures,

thus,

2
,

6
,

3
,

7
,

6
,

8
,
4

,
9 -

Give promptly at sight the difference between each two

consecutive numbers
;

as, 5 less 2, 5 less 3, 7 less 3, etc.

4. Next, the difference between the sum of each two con-

secutive numbers and the next one on the right; thus, 2

and 5 less 3, 5 and 3 less 7, etc.

5. Subtract each number in succession from 10; then

from 11, 12, 13, etc., to 25.
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6. Subtract by 2’s from 24 to 0.

Written. 24—2—2—2—2—2—2—2—2—2—2—2.
Read. 24, 22, 20, 18, 16, 14, 12, 10, 8, 6, 4, 2, 0.

7. Add by 3’s from 0 to 48, and subtract by 3’s back to 0.

8. From 1 to 49, and back. From 4 to 52, and back.

9. In like manner, begin at different numbers, and add

forward and subtract back by 4’s, 5’s, 6’s, 7’s, 8’s, 9’s, and lO’s.'

10. Dictation exercises, to be treated as on page 20

:

19— 6= ? 7+ 12—9=? 13+ 5—7=? 19—4+ 7=?
21—10= ? 16+ 6—8=? 20+ 7—8=? 12—5 + 13= ?

24— 8=? 12+ 9—7=? 9+ 11—6=? 21— 8 + 12=?

20—

12=? 15 + 10-8= ? 14+ 5— 9= ? 25-9- 6= ?

11. Give the difference between

18 and 7+ 5. 20 and 7+ 6. 6 + 10 and 9+ 5.

21 and, 9 + 2. 24 and 9 + 3. 12+7 and 6+3.
17 and 10+ 5. 19 and 11 + 2. 14+6 and 10 + 10.

12. For rapid exercise

:

Write. 12 + 6-5 + 7-3-8+ 10 + 6-7+ 9 + 3, etc.

Read. 12, 18, 13, 20, 17, 9, 19, 25, 18, 27, 30, etc.

9 + 10+ 6— 7+2— 8 = ? 25—9 + 8+ 6—5—10+ 7 = ?

16-12+20-4-3+ 9 = ? 6 +30-10-5 + 12-3 + 4 = ?

13. Again, write on the board combinations as follows

:

25—9, 20+ 6, 21—12, 14+ 10, 9 + 7-3, etc.

Then require the pupil to make applied examples for the same.

Thus, for 25 — 9 : “I had 25 cents, and gave 9 cents for a slate
; how

many cents had I left?” Another pupil answers: “The difference

between 25 cents and 9 cents, which is 16 cents.’’ Again, for 9 + 7—3,
“James had 9 marbles he bought 7 more and lost 3 ;

how many had
he then ? ” etc.

Exercises similar to the above should be used for occasional drill, and may be
extended and varied, at the option of the teacher.
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14. Any number above 20 and less than 100 can be sepa-

rated at sight into two parts, one of which shall contain 1

ten and the units, if any. Thus, 56 = 40 -j- IG, 60 = 50 -f- 10,

47 = 30 + 17, 88 = 70 + 18, 95 = 80 + 15, etc.

15. Let the pupil practice upon ail the numbers from 20

to 99, separating each into parts, as in example 14.

16. Then find the difference between any digit and a

^number composed of two figiires, when the unit figure is less

than the digit, as 8 and 43. Thus,

Separate 43 into the parts 30 + 13, and at once we know
that the difference between 13 and 8 is 5, which united with

30 makes 35, the difference between 43 and 8.

17. Write on the slate or board a series of numbers be-

tween 20 and 99, arranged in any order, and under each

number write the same digit. Thus,

21 27 30 24 36 32 23 25 33 41 etc.333333333 3

18. After subtracting 3 from each number and writing

the difference, erase the same and repeat, until the differ-

ence can be given at sight.

19. In the same manner practice with 4, 5, 6, 7, 8, and 9.

20. Then write a new set of numbers, and practice upon

them in the same manner, and so continue until the differ-

ence between any digit and any number composed of but

two figures can promptly be given at sight.

21. What is the difference between

74 and 6 ?

37 and 9?

85 and 7?

61 and 3?

55 and 6?

26 and 9?

61 and 8?

53 and 4?

47 and 9?

84 and 5?

92 and 8?

63 and 7?

22 and 3 ?

75 and 8?

31 and 5 ?

46 and 9 ?

75 and 7?

91 and 3?

93 and 9?

87 and 8?

66 and 7?

52 and 6?

34 and 9?

87 and 8 ?
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22.

Find the difference between 73 and 48 ?

Since the 8 units in the smaller number

cannot be taken from the 3 anils in the

larger number, separate the larger number
into 60 + 13, and take the 8 units from 13

units, and the 4 tens or 40 from the 6 tens or

60, and the difference between 73 and 48 is 2 tens

73 = 60 + 13

^ + _8

25 == 20 + 5

and 5 units, or 25.

23.

In like rD.anner, find the difference between

62 and 27.

48 and 71.

19 and 36.

85 and 39.

56 and 82.

60 and 31.

42 and 29.

93 and 38.

57 and 18.

77 and 68.

80 and 44.

46 and 72.

24. What number added to 7 makes 23 ? 31 ? 25 ? 34 ?

25. What number taken from 32 leaves 9? 7? 6? 8? 10?

26. What number added to 26 makes 31 ? 42 ? 54 ? 60 ?

27. What number taken from 54 leaves 15 ? 26 ? 45 ? 37 ?

28. How many units are 8 units less 5 units ? 8— 5 = r

29. How many tens are 8 tens less 5 tens ? 80— 50 = ?

30. How many hundreds are 8 hundreds less 5 hundreds ?

800 — 500 = ?

31. How many thousands are 8 thousands less 5 thou-

sands ? 8000 — 5000 ?

Observe that the difference, abstractly considered, between 8 and 5

is the same, whether it represents units, tens, hundreds, or thousands,

etc.

32.

Give the difference of each of the following at sight

:

40—20=? 500—300=? 1200— 800=? 250— 50= ?

60—30=? 700—200=? 5000—2000=? 480—400=?
90—40=? 600—400=? 2700— 900=? 300— 80= ?

Also when arranged in columns

:

825 1100 4000 950 3600 2400 3200

600 500 1000 700 800 1200 900
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Mental Exercises.

50 . 1. George had 50 cents, and gave 20 cents for a

slate. How many cents had he left ?

2. If 9 gallons of vinegar are drawn from a cask contain-

ing 42 gallons, how many gallons remain ?

3. From a bin containing 60 bushels of wheat, 12 bushel?

were taken at one time, and 8 at another. How many
bushels remained ?

4. If I live 16 years longer, I shall be 72 years old. How
old am I now ? How old was 1 13 years since ?

5. A lady went shopping with 2 ten-dollar bills and 1

five-dollar bill. She paid $13 for a shawl, $4 for a pair of

gaiters, and 12 for a pair of gloves ; how much had she loft ?

6. What number must be subtracted from 70 to make
the number 12 more than 36 ? 9 less than 50 ?

7. If I had $25 more than I now have, I should have $63.

What have I now ?

8. A laborer receiving $64 as a month’s wages, paid $10

for a barrel of flour, $15 for coal, and $20 for an overcoat.

How much had he left ?

9. A man having 83 acres of land, sold 25 acres. How
many acres had he left ?

10. A man having $500 in bank, drew out $300. How
much was left in bank ?

11. The sum of two numbers is 450, and the less is 200;

what is the greater number ? If the greater is 350, what is

the less ?

12. A street car starts with 20 passengers. If 12 leave,

and 23 get in, how many passengers are then aboard ? How
many more than at starting ?

13. A man earned $36 one week, and $25 the next;

after paying $35 expenses, what had he left ?

14. How many less than 45 tons are 25 tons plus 12 tons ?



'BTRACTION. 35

15. A lady bought a muff for $16, a fur collar for 118,

and a pair of fur gloves for $7, and gave in payment a 50-

dollar bill. How much change should she receive?

16. How many less than 70 miles are 26 plus 32 miles ?

17. Forty-four plus 21 equals 70 minus how many?
18. What number must be added to 24, to make the sum

9 less than 45 ?

19. 26 — (9 -f 8) = ? 24. 8 + 20- 12 = 30- ?

20. 42 ~ 17 + 5 = ? 25. 11 + 19 --7 = 20 + ?

21. 22 + 40 — 30 = ? 26. 16 + 8 — (7 + CV-.IIrH

22. 36 — 9 = 12 + ? 27. 47 — 13 --? == 10 + 15.

23. 8 + 17 = 30 — ? 28. 60 — 20 q- 15 = ? + 5.

51.. Peinciples. I. A7iy number, or anyr order of units.

can be. subtracted only from a like number or a like order of

units.

II. The minuend, subtrahend, and remainder must be like

numbers.

III. The sum of the remainder and subtrahend must equal

the minuend.

^DE FIN IHFI Q„N

52. The Difference between two numbers is a number
which added to the less gives a sum equal to the greater.

When a part is taken from the whole, the difference is called the

Remainder.

53. Subtraction is the process of finding the difference

between two like numbers.

54. The Minuend is the greater of two numbers whose

difference is required.

55. The Subtrahend is the smaller of two numbers

whose difference is required.
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Written Exercises.

56. To find the difference hetiveen any two like
numbers.

1. Find the difference between 745 and 478.

Min.

Snb.

Diff.

OPERATION.

6 13 15 6 0 0 1 3 0 16

745 = 700 + 40 + 5

4^ = 400 + ^ + 8

267 = 200 60 + 7

Explanation. Write

tlie numbers as in Addi-

tion (42). and subtract

each order of units sepa-

rately.

Since 8 units cannot be

subtracted from 5 units,

add 10 units (1 ten) taken from the next higher order, making 15

units
;
8 units from 15 units leave 7 units.

As 1 ten (10 units) has been taken from the 4 tens, there are 3 tens

left, and since 7 tens cannot be subtracted from 3 tens, add 10 tens

(1 hundred) taken from the next higher order, making 13 tens
; 7 tens

from 13 tens leave 6 tens.

As 1 hundred (10 tens) has been taken from the 7 hundreds, there

are 6 hundreds left, and 4 hundreds from 6 hundreds leave 2 hundreds.

Hence, the difference between 745 and 478 is 267, since 267-1-478=745

(Prin. III).

Instead of taking 1 from the next higher order of units in the min-

uend, we may add 1 to the next higher order of units in the subtra-

hend. Thus, in the above example, we may say, 8 units from 15 units

leave 7 units, 8 tens from 14 tens leave 6 tens, and 5 hundreds from 7

hundreds leave 2 hundreds, the difference 267 being the same in both

operations.

In like manner, solve and prove the following

:

(2.) (3.) (4.) (5.) (6.) (7.)

From 475 613 327 841 760 915

Subtract 148 247 165 573 482 358

(8.) (9.) (10.) (11.) (12.) (13.)

From 524 363 837 603 700 401

Subtract 342 94 420 240 184 96
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Eule. 1. Write the sultrahend under the minuend, so

that units of the same order stand in the same column.

2. Beginning at the right, subtract the units of each

order of the subtrahend from the units of the corresyonding

order of the minuend, and write the remainder underneath.

3. When, the number of units of any order of the subtra-

hend is greater than the number of units of the corresponding

order of the minuend, add 10 to the latter and subtract.

Then diminish by 1 the units of the next higher order of the

minuend, or increase by 1 the units of the next higher order

of the subtrahend, and proceed as before.

Peoop. Add the difference or remainder to the subtra-

hend, and if the sum is equal to the minuend, the work is

correct.

For practice with abstract numbers, copy examples from

the Drill Table on page 18.

To illustrate : Use the first three columns A, B, and 0.

For the first example, copy the numbers, each composed of

three figures, opposite 1 and 2, writing the less number
under the greater. For the second example, copy the num-
bers opposite 2 and 3 ;

and so on, as follows

:

342 473 473 617 764 764 549

23_8 2^ 1^ ^ 61_7 5^ 2%

In like manner, copy examples from any other three con-

secutive columns, as B 0 D, C D E, etc. Then examples

oi four figures each from four consecutive columns, as A B
CD, BODE, etc.

;
then office, six, or more figures.

Examples with numbers of four figures each from columns

BODE:
4275

3867

7396

3867

7396

5834

5834

1748

6429

1748
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How many years from tlie date of each of the following

eyents to the year 1884 ?

14. Herculaneum and Pompeii destroyed in the year 79.

15. Mariner’s compass invented in 1302.

16. Columbus discovered America in 1492.

17. Figures first introduced into Europe in 900.

18. Decimals were invented in 1464.

19. Algebra first known in Europe in 1496.

20. The telescope invented by Jansen in 1598.

21. Printing by cut type invented in 1441.

22. First newspaper published in America in 1704.

23. Robert Fulton built the first steamboat in 1808.

24. First passage of the Atlantic by steam in 1839.

25. First railway in the ITnited States built in 1827.

26. The electric telegraph first used in the U. S. in 1844.

27. Watches invented at Nuremberg in 1477.

28. The pilgrims landed at Plymouth in 1620.

29. The Declaration of Independence was made in 1776.

Which is the longer period, from the landing of the Pil-

grims to the Declaration of Independence, or from the

Declaration to 1884?

Numbers composed of dollars and cents must be written,

as in addition, in such order that the points will stand in

the same vertical line.

When one of the given numbers contains cents and the

other does not, fill the vacant places with two ciphers.

(30.)

From $750.08

Subtract 261.50

(31.) (32.)

$306.10 $534.27

129.05 362.00

(33.) (34.)

$809.00 $71.40

327.18 5.65

(35.)

4030 men.

1426 «

(36.)

1807 acres.

540 «

(37.)

30040 tons.

2056 “

(38.)

$4000.00

760.07
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Find the difference between

39. 37106 and 24004.

40. 706000 and 84023.

41. 125060 and 34202.

42. 207610 and 43570.

43. 700090 and 60017.

44. $258.37 and $77.90.

45. $50400 and 13156.50.

46. $1570.26 and $2104.08.

47. 24680 feet and 9764 feet.

48. 306086 votes and 276005 votes.

49. From 53000 plus 4072 subtract 3C420 plus 5200.

50. From $672.45 plus $510.50 subtract $1200 minus

$475.84.

5T. When the sum of two or more numbers is to he
subtracted from another,

1. From 4672 subtract 1541+ 1062-f 450+ 76.

Explanation. Write the numbers as in ad-

dition, the minuend at the top. Then add and

subtract thus : 6, 8, 9, and 3 more make 13 ; write

3 in the remainder and carry 1 to the next column-

1, 8, 13, 19, 33, and 4 more make 27 ;
write 4 in

the remainder, and carry 3 to the next column-

3, 6, 11, and 5 more make 16 ;
write 5 in the re-

mainder and carry 1. 1,3, 3, and 1 more make 4

;

write 1 in the remainder. Hence the entire remainder is 1543.

Prove the work by adding the remainder and the parts of the sub-

trahend together, and if correct the sum will equal the minuend.

In solving the applied examples, this method should be used when
applicable.

In like manner, solve and prove the following:

Mia- 4672

1541

1062

450

76

Rem. 1543

(2.) (3.) (4.) (5.) (6.)

Min. 8709 24784 87632 $709.50 20000

3416
1f

7063 / 42306
1

f $310.09 / 7040

Sub. ^

1042
'

)
486

)
13459 '

j

117.36
)
3609

764
])

1273
j

7243
'

i 27.48
]
1764

37 1

[

95
( 407

I
[

5.80 ( 857

Kern. 3450



40 SUBTRACTION.

Written Exercises.

58 . 1 . The sum of three numbers is 16832, and two of

them are 5760 and 7325. What is the other number?

2. Find the final remainder in subtracting 3416 as many

times in succession as possible from 18633.

3. From the difference between $4567.50 and $984, sub«

tract the difference between $2500 and $450.75.

4. The area of the United States is 3026504 square miles,

and of Brazil 3956000 square miles. How much does Bra-

zil exceed the United States ?

5. Canada contains 686353 square miles, and Mexico,

829916 square miles. How much larger is Mexico than

Canada ?

6. The yearly income of Mr. A is $7000. If he pays

$2800 general expenses, $1250 rent, and $372.75 taxes, how
much can he save ?

7. A man bought a pair of horses and a carriage for

$1600. He afterwards sold the horses for $750, and the

carriage for $560.75. What did he lose by the sale?

8. Texas contains 274356 square miles, California 188981

square miles, and New York 47156 square miles. How
much larger is Texas than California ? Than New York
and California ?

9. I bought a house and lot in the city for $21800, giving

in exchange a farm worth $10500, a mill worth $5700, a

note for $1292.60, and the balance in cash. How much
cash did I pay?

10. Mr. Smith bought a city lot for $2000. He paid

$125.60 taxes, $235.75 for paving, and then sold it at a loss

of $150. What did he receive for the lot ?

11. A man worth $10000 received a legacy of $5640. He
spent $2500 in traveling, and lost $1750 by a bad invest-

ment. How much had he left ?
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12. A merchant engaged in trade with 112500, and the

first year he lost $2750.80, hut the second year he gained

$6315.50. What was he then worth ?

13. A grain dealer had in store 12650 bushels of corn,

and received 5700 bushels more. He filled one order for

6845 bushels, and another for 4090 bushels. How many
bushels were left in store ?

14. Two men bought a piece of land for $6816, and made

improvements that cost $1173. They then sold it at a loss

of $300 to each. What was the selling price ?

15. A farmer raised 3750 bushels of grain, of which 1500

bushels was wheat, 1037 bushels corn, 416 bushels barle}^,

and the remainder oats. How many bushels of oats bad he?

16. Three men bought a hotel. A paid $3876.50, B paid

$736.75 more than A, and 0 paid as much as A and B
minus $687.25. What did G pay? How much more did

B and C pay than A ?

For examples 17 to 46 inclusive, find the difference be-

tween each set of two numbers, first in columns A and B,

then in the columns B and C, and then in C and D.

A B C B
17. 509345. 27. 601405. 37. 3735091. 40087021.

18. 445136. 28. 163071. 38. 642500. 7300134.

19. 427643. 29. 297300. 39. 730145. 16060700,

20. 513007. 30. 580082. 40. 750249. 8413629.

21. 640908. 31. 870406. 41. 984006. 51006073c

22. $4710.36. 32. $1206.14, 42. $84570.60. $20000.75.

23. 2561.05. 33. 941.87. 43. 93400.45. 36084.09.

24. 296.74. 34. 400.50. 44. 7036.87. 7129.63.

25. 278.41. 35. 1720.07. 45. 15600.18, 18407.40.

26. 3000.00. 36. 5710.10. 46. 22080.90. 70050.28.
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59 . 1. If 8 cents a quart are paid for 3 quarts of milk,

how many times 8 cents are paid ?

2. How many cents are 8 cents + 8 cents + 8 cents ?

What is the sum of 8 cents taken three times ?

3. Add by 8’s to 24. By 3’s to 24. By 2’s to 24.

4. If 4 is written 5 times in a column and added, what is

the sum? 4+ 4+ 4-|-4+ 4 = ? 5 + 5+ 5 + 5=:?
5. How many are five 4’s, or 5 times 4? Four 5’s, or 4

times 5 ?

6. Do the results differ ? Why not?

7. Add by 4’s to 20 ;
by 5’s. How many 4’s in 20 ? 5’s ?

8. What is the difference between four 7’s and seven 4’s ?

9. John bought 8 pencils, at 5 cents each; how many
times 5 cents did he pay ? How many cents ?

10. What is the sum of 5 cents repeated 8 times ? 8 times

5 = ?

11. What sum is produced by taking $9 four times ?

12. What is produced by taking 7 as many times as there

are units in 3 ? In 4 ? In 5 ? In 6 ?

13. At 6 dollars a barrel, how many times 6 dollars will

7 barrels of apples cost ?

14. What is the unit of 6 dollars ? Of 7 ? Of the num-

ber produced by taking 6 dollars 7 times?

15. Should we repeat 16 7 times, or 7 six times? Why ?

16. What will the unit of the number produced always

be like ? Ans. Like the unit of the number repeated.
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60. The process of repeating any number a given num-
ber of times is called Multiplication; and the result or

sum found is called the Product.

61. The number to be repeated is called the Multipll

cand and the number that shows how many times the

multiplicand is to be repeated or added is called the Mul
tiplier.

63. The Multiplicand and Multiplier are called the

Factors of the product.

Tlius, in the statement, 6 times 9 miles are 54 miles, 54 miles is the

product, 6 and 9 are the factors, 9 being the multiplicand and 6 the

multiplier.

The difference between factors and parts of a number
should be carefully taught.

The factors are multiplied, but the parts are added to

produce a number.

Thus, 2 and 4 are factors of 8 ;
the parts of 8 are 5 and 3, 4 and 4,

6 and 2, etc.

63. The Sign of Multiplication is x. It is read

times, or multiplied iy.

When placed between two numbers, it shows that the

number before it is to be multiplied by the number after it.

Thus, 8 X 7 is read, 8 multiplied l>y 7, or 7 times 8. The expression

8x7 may be read 7 times 8, or 8 times 7, since changing the order of

the factors does not change the product.

64. Nothing is more essential in business transactions

than the ability to reckon with rapidity and accuracy.

The pupil should therefore be able to multiply by any

integral number less than 13, without the least hesitation.

In order to do this, he must know the multiplication table

perfectly, carried as far at least as 12.
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65. Multiplicatio^t Table.

1 2 Q3 4 5 6
1
7 8 9 10 111 13

2 4 6 8 10 12 14 16
1

18 20
1

22
1

24

3 6 9 12 15 18 21 24
1

27 30
1

33
1

36

4 8 12 16 20 24 28 32
1

36 40
1
44

1

48

5 10 15 20 25 30 35 40
1

45 50
1

55 60

6 12 18 24 30 36 42 48
1

54 60
1

66
1

72

1 14 21 28 35 42 49 56
1

63 70
1

77 84

8 16 24 32 40 48 56 64
1

72 80
1

88
1

96

9 18 27 36 45 54 63 72
1

81 90
1

99
1

108

10 20 30 40 50 60 70 80
1

90 100
1

110
1

120

11 22 33 44 55 66 77 88
1

99 no| 121
i

132

12 24 36 48 60 72
i

84 96
1

108 120
1

132
i

144

Drill Exercises,

66 . The following exercises will furnish easy and attraC'

five methods of memorizing the Table:

1. Write on the slate or blackboard a series of 2’s, and

under them write the numbers from 1 to 12 ;
thus,

222222222222
2 4 6 8 10 12 14 16 18 20 22 24

Then say, 1 two is 2 ;
2 twos are 4 ;

3 twos are 6 ;
4 twos

are 8, and so on to 12 twos are 24. Write the products

under each example, and observe that each succeeding

product is obtained by adding 2 to the last one.

2. Next erase the products, and rewrite them from mem-

ory until they can be given orally and at sight.
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3. Then arrange the numbers in the lower line in any

order, and give the -products orally at sight; thus,

222222*222222
11 1

4. Then vary the exercise as follows :

1 2 3 4 5 6 7 8 9 10 11 12

111111 1 1 1 1 1 A
Write and erase the products under each example, until

from memory the result can be given at sight.

5. In the same manner memorize and practice upon the

products by 3’s, 4’s, 5’s, 6’s, to 12’s, inclusive.

67 . The little device here presented may be used to facil-

itate the preceding operations

:

Make a small circle on the slate

or board, and around the outside

write the numbers from 1 to 12 inclu-

sive, either in order or, irregularly.

Write one of the numbers in the

centre for a multiplier, as 2, and

comnlencing at any number in the

margin, as at 12, and going around

the circle to the right, read thus

:

2 times 12 are 24, 2 times 10 are 20,

etc.
;
then in like manner read to

the left. Then use in rapid succes-

sion the figures in the margin for multipliers, and the central figure

for the multiplicand, thus : 12 times 2 are 24, 10 times 2 are 20, etc.

The teacher may now point in rapid succession to the numbers in

the margin, and the pupil promptly give the products

;

thus, the

teacher points to 12, the pupil instantly gives the product 24; to 10,

he responds, 20 ;
to 4, he says 8, etc.

Then, by erasing the 2 and inserting any other number, we have a

new table or set of products, to he treated in the same manner
;
and

so for the entire tables.
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68. Write or pronounce the second member in each of

the following equations:

4x8 = ?

3x5 = ?

6x4 = ?

,9x6 = ?

8x5 = ?

5x7 = ?

9x3 rr: ?

6x7 = ?

4x6 = ?

9x8 = ?

7x7 = ?

9x9 = ?

10x4 ?

11x5 = ?

12x3 =: ?

The pupil may make applied examples for the above. Thus, for

4x8: “ What will 8 oranges cost, at 4 cents each?” Another pupil

may solve it
;
thus, “ 8 oranges will cost 8 times 4 cents, or 33 cents.”

For 3x5: “ If 3 bushels of apples fill 1 barrel, how many bushels will

fill 5 barrels ? ” etc.

For dictation

:

6 times 5, plus 4 — ?

3 times 8, plus 9 = ?

5 times 9, less 7 = ?

8 times 6, plus 5 = ?

9x7-12 = ?

9x9 + 14 = ?

7+ 3x10 = ?

46—5x9 = ?

95-7x12 = ?

24—10x0 = ?

0x11 + 20 = ?

8x0x9=?
The above exercises may be extended, at the option of the teacher.

Mental Exercises.

69 . 1. What do we mean when we say, multiply 9 by 6?

2. In the statement, 8 times 9 are 72, which number is

the multiplicand ? The multiplier? The product?

3. Of what number are 7 and 5 factors ? 8 and 9 ?

4. What are the two factors of 15 ? 18 ? 25 ? 30 ? 36 ?

5. If 9 is one of the factors of 45, what is the other ?

6. How many are 2 times 4 times 6 ? Of what are 2, 4,

and 6 factors ?

7. What is the cost of 9 tons of coal, at $6 a ton ?

Analysis. Nine tons of coal, at $6 a ton, costs 9 times $6, or $54

Find the cost

8. Of 10 oranges, at 4 cents each. At 5 cents.

9. Of 11 yards of cloth, at $3 a yard. At $5. At $7.
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10. What is the cost of 9 ploughs, at $11 each ? At $12 ?

11. What is the cost of 12 hats, at $5 each ? At $7 ?

12. At $12 each, what is the cost of 7 sheep ? 10 sheep ?

13. What will be the cost of 4 barrels of flour at $10 a

barrel, and 1 ton of coal at $6 ?

14. At $2 a bushel, what will be the cost of 6 bags of

wheat, each bag containing 3 bushels ?

15. George had 9 marbles, and Charles had 5 times as

many, less 5. How many had both ?

16. Annie gave 6 cents each for 7 oranges
; how much

change should she receive for 50 cents ?

17. If one man earns $19 a week, another $12, what will

both earn in 3 weeks ? In 6 weeks ?

18. What is the difference in the cost of 12 cords of wood,

at $4 a cord, and 9 tons of coal, at $6 a ton ?

19. In how many days will 1 horse eat as many oats as 8

horses will eat in 12 days?

20. A tailor cut 16 yards of cloth from a piece containing

25 yards. What was the remainder worth, at $4 a yard ?

21. How much less than $75 will 6 barrels of flour cost,

at $9 a barrel ? How much more than $47 ?

What is the result

:

22. Of 5 times 7 units? Of7x5? Of9x6? Of8x7?
23. Of 5 times 7 tens ? Of 70x5? Of 80x5?
24. Of 5 times 7 hundreds? Of 700x5? Of 600x3?
25. Of 5 times 7 thousands ? Of 7000x5? Of 6000x6 ?

26. Of 6x5? 60x5? 600x5 ? 6000x5? 60000x5?

Observe that each order of units is independent of every other order

in a number, and that to find the product of a given number taken

any number of times, each order must be multiplied separately.

Thus, to find 5 times 73, separate 73 into 7 tens 3 units, or 70 + 3,

and taking each of these parts 5 times, the sum of the products will

be 5 times 73 ;
or 5 times 70 plus 5 times 3 equals 350 + 16 = 365.
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27. How many are 6 times 41 ? 45? 54? 62? 75?
28. How many are 7 times 63 ? 8 times 64 ? 9 times 23 ?

29. At 50 cents a pound, what will 4 pounds of tea cost?

6 pounds? 8 pounds ? 10 pounds? 12 pounds?

30. At 145 each, what must be paid for 6 cows'? 5 cows ?

7 cows ? 8 cows ? 9 cows ?

31. If an express train runs 53 miles an hour, how far

will it run in 7 hours? In 9 hours ? In 12 hours ?

32. What will be the cost of 32 pairs of boots, at 15 a pair ?

At $6? At 17? At 19?

33. If a clerk earns $90 a month, and spends 150, how
much can he save in 6 months? In 11 months?

34. If a vessel sails 200 miles in 1 day, how. far will she

sail in 4 days ? In 6 days ? In 8 days ?

35. A tailor has a piece of cloth containing 63 yards
;
he

cuts from it 13 suits, each containing 4 yards. How many
yards remain ?

36. A man bought 7 tons of hay, at 115 a ton, and sold

the same for |20 more than he gave for it
;
what did he

receive ?

37. How much more will 10 pounds of beef cost, at 16

cents a pound, than 10 pounds of pork, at 12 cts. a pound ?

38. A man owing $100, gave a cow worth 130, 15 cords

of wood, at $3 a cord, and the remainder in money
;
how

much money did he pay ?

39. How much less is 8 times 14 than 3 times 44?

For dictation : ^

40. 7 + 10, -12, x6, +5, -15, —10, x 3, — 8,"

“1-8, — 5, 2 = ?

41. 18— 8, X 3, —15, 4- 10, X 2, 4-20, —50, 4-^,

— 10 = ?

42. 24 4- 30, — 50, x 9, 4- 4, -
— 25. X 10 = ?

10, X 2, 4" 10, -f- 5j
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43. 35—18, —7, x4, +G, —26, —12, x 8, +6, —30,

+ 7 = ?

44. 15x3, +5, —25, +9, —17, —10, x 12, +6, +10,
-50 = ?

45. 12x12, —100, +6, —40, x2, x3, +12, —60,

X 10, + 8 — ?

46. 200—150, x2, —60, +10, —30, x4, +15, —5,

X 10, —40 = ?

47. 40+ 23, +7, -50, x2, +5, -15, -20, x3, +25,

-9, +4, -18 == ?

70. Pkinciples. I. The multiplicand may he either an

abstract, or a denominate number.

II. The multiplier is ahvays an abstract number.

III. The product and miRtiplicand are like numbers.

IV. The product of any number of factors in continued

multiplication will be the same, in whatever order they are

taken.

When one of the factors is a concrete number, it is the true multi-

plicand

;

but when it is the smaller, it is often used for convenience,

abstractly, as the multiplier.

!>]DEFINITI©J1S(^

71. The Product of two or more numbers is the result

obtained by repeating one number as many times as' there

are units in the other.. Or,

It is the sum of the same number taken a given number
of times.
4

73. Multiplication is the process of finding the product

of two numbers.

73. The Multiplicand is the number to be multiplied.

74. The Multiplier is the number by which we multiply,

and shows how many times the multiplicand is to be taken.

3
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Written Exercises.

75 . When the multijdier consists of but one order of
units.

1. Multiply 286 by 4.

Explanation. Since tbe units, tens, and hun-

dreds in 286 are each required to be taken 4 times,

the result may be found by writing 286 four

times in a column and finding the swm.

FIBST OPERATION,

286 1

286 I

286
I

286 J

Equal
Paris,

1144 Sam.

SECOND OPERATION.

Multiplicand, 286 = 200 80 -f- 6

Multiplier, 4 4 4 4

Product, 1144 = 800 -f 320+ 24

Explanation. The
preceding process can be

very much shortened by

writing the multiplicand

286 but once
;
and since

its parts, 2 hundreds, 8

tens, and 6 units, are each to be taken 4 times, write the multiplier 4

under the units and multiply, thus : 4 times 6 units are 24 units, or 2

tens 4 units. Write the 4 units in units’ place, and reserve the 2 tens

to be added to the product of the tens.

Then 4 times 8 tens are 32 tens, and 2 tens reserved added make
34 tens, or 3 hundreds 4 tens. Write the 4 tens in tens’ place, and re-

serve the 3 hundreds to be added to the product of the hundreds.

Lastly, 4 times 2 hundreds are 8 hundreds, and 3 hundreds reserved

added make 11 hundreds, or 1 thousand 1 hundred, which write in the

hundreds’ and thousands’ places. Hence, the product 1144 is the

as the sum of its equal parts obtained by addition.

(2.) (3.) (4.) (5.)

Multiply 475 3264 1807 46251

t>y 6 5 7 8

Product, 2850 16320

6. Multiply 1341 feet by 6 ; by 4 ;
by 7 ; by 8 ; by 9.

7. Multiply 13245 by 3 ;
by 6 ;

by 5 ; by 9 ;
by 8.

8. What will be the cost of 8 horses, at 1326 each ?

9. What cost 9 lots of land, at 11248 each ? at $950 each ?
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10. What is the cost of 12 acres of land, at $206 an acre ?

11. At 18463 each, what is the cost of 9 palace cars?

12. What is the cost of building 11 houses, at $2560 each ?

13. A grocer bought 9 barrels of sugar, at $23 a barrel,

and sold the whole for $245.75. What was his gain ?

14. A farmer sold 5 horses, at $216 each, and 137 sheep,

at $6 each
;
what did he receive for all?

15. What will 384 barrels of flour cost, at $8 a barrel?

We may use 384 for the multiplicand, reasoning as follows : If the

flour was at $1 a barrel, the cost would be $384 ;
hence, at $8, It

would be 8 times $384. (See Note, p. 49.)

16. If a man travels 9 miles an hour, how far will he

travel in 684 hours ? In 1256 hours ?

17. What cost 420 yards of cloth, at $5 a yard? at $7 ?

18. Find the cost of 596 barrels of flour, at $8 a barrel ?

19. At 9 cts. a pound, what is the cost of 125 pounds of

sugar ? Of 256 pounds ?

When either factor contains cents, the product is cents,

which may be changed to dollars and cents by inserting the

point ( . ) two places from the right, and placing the sign

($) at the left. Thus, 9 cts. x 125 = 1125 cts. = $11.25.

What will be the cost

20. Of 796 pounds of grapes, at 5 cts. a pound ? at 7 cts. ?

21. Of 1248 pounds of rice, at 7 cts. a pound? at 9 cts.?

22. Of 9 barrels of potatoes, at $4.75 a barrel? at $3.87 ?

23. Of 8 rods of fence, at $12.25 a rod ? at $17.68 ?

Multiply each of the following numbers by each of the

numbers from 2 to 12 inclusive :

24. 237.

25. 438.

26. 620.

27. 734.

28. $42.63.

29. $84.31.

30. $65.74.

31. $75.24.

32. 32014.

33. 40370.

34. 56781.

35. 81009.

36. 180624.

37. 246030.

38. 637819.

39. 708063.
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76. Drill Table No. 2 .

A B c D E F G H
1. 9 £ 6 5 7 12 1^0
<> 1 3 4 8 £ 5 9 200
O* 7 6 8 4 4 3 10 12
4. 3 8 2 5 7 9 11 J^O

5. 9 3 6 7 3 5 30 J/.00

G. 5 7 3 6 8 4 8 350
7. 6 4- 5 2 7 6 50 80
8. 8 5 4 3 6 7 15 120
9. 2 9 6 7 5 8 9 500

10. 5 2 8 3 4 3 20 61/.0

11. 9 3 2 6 9 5 12 300
12. 7 8 5 9 3 6 26 700
13. 2 3 '5 7 9 AO 70
14. 6 5 7

O)

O 4 2 90 200
15. 8 1 6 4 5 7 10 910
16. 2 8 4 7 3 5 9 800

Drill Table No. 2 will furnish all the additional exercises

for the slate and board that will be required.

When the multiplicand contains three figures, and the

multiplier, figure, copy the figures opposite 1, 2, 8, etc.,

in columns A B 0 for multiplicands, and for multipliers

use the figure directly under or over the right-hand figure

of each multiplicand. Thus,

(1.) (2.) (3.) (4.) (5.) (6.)

492 134 768 382 936 573

4 8 2 6 3 5
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In the same manner, copy examples from columns BCD,
0 D E, D E F, etc.

In like manner, copy from the several columns, com-

mencing opposite 1 ,
multiplicands containing/oi^r, or

more figures, using the figure directly under or over the

right-hand figure of each muttiphcand for a multiplier.

77 . When the multiplier consists of two or more
orders of units.

1. Multiply 673 by 235.

Explanation. Write

the multiplier under the

multiplicand, like orders

of units in the same col-

umn
(42).

Since the multiplier

consists of 5 units, 3 tens,

2 hundreds, the multipli-

cand is to he taken 5 .

times -4- 30 times -f 200 times, or 235 times.

5 times 673 is 3365j the partial product
;
3 tens or 30 times 673

is 20190, the second partial product
;
and 2 hundreds or 200 times 673

is 134600, the third partial product. The sum of these partial products

is the entire product 158155.

In practice we omit the ciphers at the right of the partial products.

Multiplicand,

Multiplier,

1st Partial Prod.

2d Partial Prod.

3d Partial Prod,

Entire Product,

OPEEATION.

673

235

,
3365 = 673 x5

.
2019 = 673 x30

,
1346 = 673 x200

158155 = 673 x235

2. Multiply 876 by 56 ;
by 75 ;

by 127 ;
by 243.

Rule. 1. Write the multiplier under the multiplicand,

placing units of the same order in the same column.

2. Multiply each order of units of the multiplicand h'Q

each order of units of the multiplier successively, icriting the

unit figure of each partial product under the order of the

multiplier used. The sum of the partial products will he the

product required.

When ciphers occur between the significant figures of the m'ultiplier

pass over them, and multiply by the significant figures only.
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3. Multiply 2468 by 215 ; by 324; by 146; by 266.

4. Multiply 36072 by 205 ;
by 276; by 308; by 436.

5. Multiply $645.36 by 72; by 108; by 66; by 263.

Find the value

6. Of 64 railway coaches, ai $9045.75 each.

7. Of 456 acres of land, at $108.50 an acre.

8. Of 2625 bushels of wheat, at $1.75 a bushel.

9. Of 277 hogsheads of molasses, at $57.25 a hogshead.

10.

Bought two farms
;
one containing 217 acres at $57

an acre, the other 326 acres at $48 an acre. What was the

cost of both ? What the dijfference in their cost ?

Multiply

11. 30742 feet by 178.

12. 3407 days by 406.

13. $762.84 by 562.

14. 81794 cts. by 208.

15. 40306 pounds by 97.

16. 134062 quarts by 346.

17. 37012 X 1242

18. $460.76 X 804

19. 560036 X 2423

20.
,
764209

X

846

21.
’

135062 X 3405

22. 3027061 X 20674

78 . For additional examples when the multiplier contains

two or more figures, copy from Drill Table No. 2.

Commencing opposite 1 ,
copy multiplicands containing

three, four, five, or more figures from columns A B C D,

etc., and for the multipliers use the figures directly under

the right-hand figures of the multiplicand. Thus,

(1-) (2.) (3.) (4.) (5.) (6.)

4926 1348 7684 3825 9367 5736

48 84 25 67 36 52

In like manner, copy examples from columns BODE,
0 D E F, etc.

Then copy multiplicands with five, or more figures and

multipliers with three, or more figures.
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79.

To multiply by the factors of a number.

80. The Factors of a number are the numbers which

multiplied together produce that number.

Thus, 18 is composed of three 6’s, or six 3’s
;
of two 9’s, or nine 2’s

;

hence 3 and 6, and 2 and 9 are Due factors of 18.

81. The process of finding the product of several factors,

by multiplying the first by the second, and the result by

the third, and so on, is called Continued Multiplication.

Thus, 80 X 24 = 2064, or 86 x 6 x

4

— 2064, or 86x4x3x2 = 2064.

It is obvious that the product will be the same whether the multipli-

cand be multiplied by the multiplier or by any set of factors of which

the multiplier may be composed (Prin, IV).

Multiply
Factors.

1. 3462 by 36, or by 9 x 4.

2. 8637 by 72, or by 6x4x3.
3. $406.16 by 64, or by 8 x 4 x 2.

4. $643.26 by 96.

5. 30762 by 108.

6. 47623 by 125.

82.

When there are ciphers at the right of one or
both factors.

1. Multiply 375 by 100.

Explanation. Annexing one cipher to a number
removes each order of units one place to the left, and

thus increases its value ten times, or multiplies it by

10. For the same reason, annexing two ciphers mul-

tiplies by 100, etc. (15 ,
HI).

2. Multiply 850 by 500.

Explanation. The multiplicand is equal to

85 X 10, and the multiplier to 5 x 100 ; these taken in

any order will give the same result. Hence, first

multiply 85 by 5, and the product 425 by 10 x 100, or

annex three ciphers, and the entire product is 425000.

operation.

375

100

37500

OPERATION.

850

500

425000

Rule. To the product of the significant figures annex as

many ciphers as there are on the right of loth factors.
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8.

Multiply 370 by 10; by 100 ;
by 60; by 250.

4. Multiply 1360 by 140; by 700; by 9000 ; by 6700,

5. Multiply 2460 by 200 ;
by 480; by 5000; by 2500.

6. Multiply 6304200 by 500 ;
by 2700 ;

by 3040.

7. What is the continued product of 310, 7060, and 600?

8. What is the value of 150 barrels of beef, each contain”

ing 220 pounds, at 15 cents a pound ? At 20 cents ?

9. At 64 cents a bushel, what are 46 acres of corn, aver-

aging 36 bushels to the acre, worth?

10. Find the cost of 60 sacks of coffee, each containing

56 pounds, at 28 cents a pound ;
at 30 cents.

11. What is the value of 115 pieces of cloth, each piece

containing 48 yards, at 13.75 a yard ? If each piece con-

tained 60 yards, at 14.45 a yard ?

12. A barrel of salt weighs 280 pounds; what is the

weight of 300 barrels ? Of 450 barrels ?

13. How many yards of muslin in 67 bales, each bale

containing 35 pieces, and each piece 48 yards ? What is its

value, at 14 cents a yard ?

Perform the multiplication of the following

:

14. 5640 X 80.

15. 3007x600.
16. 8621x320.

17. 1360.09 X 72.

18. $403.50 X 60.

19. $25600 x700.

20. 840 X 200 X 75,

21. 3214 X 304x90.
22. 4006x1200x64.

Complete the following equations

:

23. 7x12+ 16-20 =?
24. 9x8-12 = 5x?
25. 7x20—5x25 = ?

26. 84— (6x11+ 10) =?
27. 36-24x8 = 100-?

28. 17 + 13—5x? = 10.

29. 14x0x7 + 35 = 7x?
30. 56—40+ 8 =?x8.
31. 10x12+20 = 150 — ?

32. (5 x20-75 + 5)x3= ?xl0o

The operations of multiplication, indicated by signs, must be per-

formed before those of addition and subtraction, unless otherwise

indicated.
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Written Exercises.

83 . 1. The sum of three numbers is 3586
;
the least is

218, and the greatest 934 ;
what is the thijd number, and

the product of the three ?

2. Multiply 6 times the difference between $29045 and

$14000 by the sum of 462 and 208.

3. What is the sum of $426.25 x 97 and $84.05 x 146 ?

4. Multiply 1736 increased by 78 times 156 by 4756 di-

minished by 26 times 67.

5. A produce dealer bought 1488 barrels of potatoes at

$3.66 a barrel, and sold them at $4.28 a barrel. What did

he gain ?

6. W’hat is the difference in the cost of 174 head of cattle,

at $47.50 a head, and 1240 head of sheep at $6 a head ?

7. Paid $15675 for a farm of 275 acres, and sold the same
for $63 an acre

;
what was the whole gain ?

8. A drover paid $42.50 a head for 216 head of cattle,

$9.40 a head to get them to market, and then sold them for

$55 a head
;
what was the gain ?

9. A young man receiving a salary of $1500 a year, pays

$425.75 for board, $175 for clothing,. $84.75 for books, $150

for donations, and $163.87 for other expenses; how much
can he save in 6 years ? In 10 years ?

10. A miller exchanged 175 barrels of flour at $7.84 a

barrel, for 860 bushels of wheat at $2 a bushel, paying the

balance in money
;
how much money did he pay ?

11. A railroad company having built 286 miles of road,

at $12745 a mile, paid $1500000
;
what did they still owe ?

12. What was the weight and value of a crop of cotton

which was put up in 394 bales, averaging 568 pounds each,

and valued at 17 cents a pound ?

13. What is the cost of the rails for a railroad 184 miles

long, if 126 tons are required to the mile, at $58.50 a ton ?
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14. What is the difference in the value of 920 bushels of

wheat at $1.84 a bushel, and 375 barrels of flour at $7.50 a

barrel ?

15. A house is worth $2475 ;
the farm on which it stands

is worth 6 times as much less $1250, and the stock on the

farm is worth $750 more than 3 times the value of the

house. What is the value of the whole, and of the farm

and stock respectively ?

16. A grocer bought 12 barrels of sugar at $16 a barrel,

and 17 barrels at $13 a barrel
;
how much would he gain by

selling the whole at $18 a barrel?

17. Bought two farms worth $4550 each, 20 shares of

railroad stock at $106 per share, and had $250 left. How
much had I at first ?

18. A grocer bought 15 tubs of butter, each containing

48 pounds, at $.28 a pound, and sold the same for $.35 a

pound. What was his gain ?

19. A coal dealer bought 10 car loads of coal, each car

containing 12 tons, at $4.25 a ton. He sold 50 tons at $5.40

a ton, 36 tons at $6 a ton, and the remainder at $6.20 a ton.

How much did he make by the transaction ?

20. Multiply 7520 + 12500 — 1075 x 7 by 6 times the

difference between 973 and 1000 — 368.

21. Multiply 9760+ 1242 x 12—32400 by 1524—4 x 350.

22. Multiply 1425 + 84 x 65 — 750 by 12 times 16.

23. (1462 + 684 x 5000 — 4 x 1240) x 70 = ?

24. $78672.75 — $3650 + $10600 x 286 — 156 == ?

25. $.87 X 32700 + $10500 - ($15376.40 — $14700.50)

X 24 = ?

26. 756400 - 3900 x 70 + (167 +^x1260-40x30)
= ?
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84. 1. How many feet are 12 feet less 6 feet, less 6 feet ?

12 feet — 4 feet — 4 feet — 4 feet ? 12 feet — 3 feet — 3

feet — 3 feet — 3 feet ?

2. How many times can 6 feet be taken from 12 feet ?

4 feet from 12 feet ? 3 feet from 12 feet ?

3. How many 6’s in 12 ? How many 4’s ? 3’s ? 2’s ?

4. How many times can 5 pounds of tea be taken from a

box containing 30 pounds ? How m.any 5’s in 30 ?

5. Into bow many equal parts are 30 ’pounds separated ?

What is the size of each part ? 5 pounds is contained in
° 30 pounds how many times ?

6. Thirty is how many times 5? 6? 10? 3?

7. Distribute 30 pounds of tea equally among 6 families

;

how many pounds will each receive ?

8. Can we say 6 families are contained in 30 pounds of

tea 5 times ? Why not ?

9. Can we subtract 6 families from 30 pounds of tea

5 times? Why not?

10. How then shall we find one of 6 equal parts of 30

pounds of tea ?

One of the 6 equal parts of 30 pounds of tea is 5 pounds, since six

o’s or 6 times 5 make 30.

11. What is one of 6 equal parts of 30 pounds ? Of 42

feet?

12. What is one of 3 equal parts of 30 pounds ? Of 27

acres ?
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13. When we say, 7 cents is contained in 63 cents, is the

result denominate or abstract ?

14. When we say, one of 7 equal parts of 63 cents, is the

result denominate or abstract ?

85. The process of finding how many times the same
number may be taken from a given number, or of finding

one of the equal parts into which a number may be di-

vided, is called Division, and the result obtained is called

the Quotient.

Thus, if 24 marbles are divided equally among a number of boys,

giving each boy 6 marbles, how many boys are there ?

Here the whole number and one of the equal parts are given, to

find the number of equal parts.

Again, if 24 marbles are divided equally among 4 boys, how many
marbles will each boy receive ?

Here the whole number and the number of equal parts are given,

to find the size or valu^ of one of the equal parts.

86. The number to be divided into equal parts of a

known size, or which is to be separated into a given number
of equal parts, is called the Dividend.

Thus, in the above examples, 24 marbles is the dividend.

87. One of the equal parts into which the dividend is to

be divided, or the number of equal parts into which the

dividend is to be divided, is called the Divisor.

Thus, in the first example, 6 marbles is the divisor
;
and in the sec-

ond, 4 is the divisor.

88. Division may be regarded as the reverse of multipli-

cation, since in multiplication both factors are given to find

the product

;

while in division, one factor and the product

(answering to the divisor and dividend) are given to find

the other factor, called the Quotient.

Thus, 9 X 4 = 36, the factor 9 being taken 4 times gives the product

36 ;
hence, there diVe four 9’s in 36, or 9 is contained in 36, 4 times.
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89. If anything remains after dividing the dividend, it

is called the Remainder, and it must always be less than the

divisor.

When there is no remainder, the di^^sion is said to he exact, and the

dividend is the product of tlie divisor and quotient, and each expresses

one of the equal parts into which the dividend may be separated.

Thus, 8 is contained in 32, 4 times
;
the divisor 8 expresses one of

the/owr equal parts of 32, as also the quotient 4 expresses one of the

eight equal parts of 32.

90. The Sign of Division is -f-. It is read, divided

ly.

When placed between two numbers it shows that the one

on the left is to be divided by the one on the j-ight.

Thus, 63 -h7 = 9 is read, 63 divided by 7 equals 9, and signifies that

there are nine 7’s in 63, or 7 is contained in 63, 9 times, since 9 times

7 is 63.

91. Division is also indicated by writing the dividend

above and the divisor beloio a short horizontal line.

Thus, -A- is read, 18 divided 6
; ^ 7 is read, 56 divided by 8

o o
equals 7.

Drill Exercises.

93. 1. First, to find at sight how many times any num-
ber from 2 to 12 inclusive, used as a factor, is contained in

the several products taken from the Multiplication Table,

the result being the other factor.

Thus, begin with the products which have 2 as one factor, taken in

any order, and find how many 2’s in 6, 8, 12, 18, etc.

Written, 2)_6 2)_8 2)J^ 2)_18 2^ 2 )_U, etc.

3 4 6

Write under the products the number of 2’s each contains, which

is the other factor, and say, 2’s in 6, three ; 2’s in 8, four ; 2’s in 12.

six, etc.
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The number at the left of the curved line is the divisor,

the one at the right the dividend, and the result obtained is

the quotient.

Thus, 2)6 may be expressed, 6-^2.

2 ) 16 is the same as 16-?-2 =8, read, 16 divided hy 2 equals 8.

~8

Erase and rewrite the quotients, until they can be prompt-

ly given from memory.

2. Practice in the same manner upon the products which

have 3, 4, 5, 6, to 12 inclusive, as factors taken from the

table.

3. Divide by 2 orally, from 2 in 2, to 2 in 24.

Thus, 2 in 2, once ; 2 in 4, twice ; 2 in 6, 3 times ; 2 in 8. 4 times, etc

Also the following:

4. 3 in 3, to 3 in 36.

5. 4 in 4, to 4 in 48.

6. 5 in 5, to 5 in 60.

7. 6 in 6, to 6 in 72.

8. 7 in 7, to 7 in 84.

9. 8 in 8, to 8 in 96.

10. 9 in 9, to 9 in 108.

11. 10 in 10, to 10 in 120.

12. 11 in 11, to 11 in 132.

13. 12 in 12, to 12 in 144.

14. Reverse the above ; thus, 2 in 24, 12 times
; 2 in 22, 11 times

;

2 in 20, lO times, etc.

15. Then combine; thus. Sin 3, once; 3 in 6, twice; 2 in 6. 3

times
;
3 in 12, 4 times

;
4 in 12, 3 times, etc.

Express by the proper signs the following and their an-

12
swers

;
thus. How many 3’s in 12 ? 12 3 = 4, or — 4.

O

16. How many 6’s in 24 ? In 48 ? In 54 ? In 60 ? In 36 r

17. How many 8’s in 40 ? In 64 ? In 72 ? In 96 ? In 80 ?

18. How many 9’s in 36? In 45? In 90? In 63? In 81?

19. How many lO’s in 40 ? In 70? In 50? In 100?

20. How many 12’s in 48? In 60 ? In 84? In 96 ?

21. How many times 6 men are 48 men ? 5 feet are 45

feet ? 7 days are 84 days ? 8 cents are 72 cents ?
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For dictation

:

48-^8 = ? 54-4- 9 = ?

84-4-7 = ? 96-j-12 = ?

% _ P
M _ 72 _ p

8
“

• 7
“ 9

“ '

60-r- 5 = ? 72-4-12 = ?

60^-11 = ? 108-^ 9 = ?

88_^ l^_p
8 ’ 10 ' 12

93. This last form of indicating division is often used to

simplify two or more operations to be performed in the

same example. Thus,

Multiply 12 by 6 and divide the product by 8 may he ex-

pressed, ^
^ = 9, since 12 x 6 =: 72, and 72-4-8 = 9.

8

To 10 times 9 add 6 and divide the sum by 12.

10 X 9 4- 6
Written, —r = 8, since 10 x 9 = 90, and plus 6

1/i

is 96, and 96-4-12 = 8.

Express by signs each of the following :

1. Divide 7 times 9 plus 3, by 11.

2. Divide the difference of 36 and 12, by 8.

3. Divide the product of 12 and 5, by 10.

4. Divide the sum of 4 times 8 and 5 times 8, by 6.

5. From the sum of 24 and 16 subtract 12, and divide the

remainder by 7.

What is the value of the following expressions ?

(6.) (7.) (8.) (9.)

15-15 11x6-1-6 8-f6xl2 7x9 — 13

6
*

9
* 10 '

5
°

(
10.) (

11.) (12.)

8x3-p3xl0 12 x6 — 4x8 42 -f 38 — 20

9
* 4 ' 3x4*

The operations of multiplication and division, when indicated hy signs, mnst be
performed before those of addition and subtraction, unless otherwise indicated.
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Mental. Exercises,

94., 1. How many times can 6 cents be taken from 42

eents ? from 54 cents ? from 60 cents ? from 72 cents ?

2. How many times 7 feet make 42 feet ? 63 feet ?

3. Tbe product of two factors is 54 rods, and one of the

factors is 9 rods
;
what is the other ? Why ?

4. If the product of two factors is 63 bushels, and one of

the factors is 7, what is the other ? If 7 bushels ?

5. If the dividend is 72 and the divisor 8, what is the

quotient ? If the divisor is 9 ? 6 ? 12 ?

6. If the quotient is 9, and the divisor 8, what is the divi-

dend? Why?
7. If the dividend is 72, and the quotient 8, what is the

divisor ? Why ?

8o At $6 a ton, how much ice can be bought for $54 ?

Anxlysis. As many tons, as $6 is contained times ia $54, wkich is

9 times. Henoe, 9 tons eaa be bought for $54.

9. At 7 cts. a quart, how many quarts of milk can be

bought for 56 ets. ? for 63 cts. ? for 70 cts. ? for 84 cts. ?

10. How many days’ labor, at $4 a day, will pay for 12

yards of elotli, at $3 a yard ?

Aistauvses. Twelve yards of clotii, a,t $3 a yard, wili cost $36 ;
and

$4, the price of 1 day's labor, is oontained ia $36, 9 times. Hence,

9 days' labor will pay foe 12 yards of doth.

11. Six pounds of meat, at 12 cents a pound, are worth

how many pounds of rice, at 8 cents a pound ?

12. How many 5-dollar bills will pay for 9 cords of wood,

at $4 a cord, and 4 barrels of flour, at $6 a barrel ?

For dictation

:

13. 3 times 8, divided by 6 = ?

14. 3 times 12, divided by 9 == ?

15. 12 times 6, divided by 8 = ?

16. 3 times 8, divided by 12 = ?

17. (36—16)^5 = ?

18. (60—20)^ 8 = ?

19. (49-13)-^9 = ?

20. (24 4-30)^6 = ?



DIVISION. 66

Find one of the

21. 2 equal parts of 14.

22. 3 equal parts of 27.

23. 4 equal parts of 40.

24. 5 equal parts of 60.

25. 6 equal parts of 54.

26. 7 equal parts of 77.

27. 8 equal parts of 64.

28. 9 equal parts of 108.

One
Of 5? 6? 7 ? 8? 9. 10 ?

29.

How is one of 2 equal parts of a number found ?

of 3 equal parts ? One of 4 ?

The 7tames of the equal parts of a thing, or number, vary

according to the number of the parts. Thus,

One of 2 equal parts is named one half, written

which signifies 1 divided by 2. ^ of 12 is 12-^2 = 6.

One of 3 equal parts is named one third, written

which signifies 1 divided by 3. ^ of 24 is 24-^3 = 8.

One of 4 equal parts is named one fourth, written

which signifies 1 divided by 4. ^ of 48 is 48-f-4 = 12.

In like manner we obtain the names of fifths, sixths,

sevenths, eighths, tenths, twelfths, twentieths, etc.

The equal parts into which a unit is divided are called Fractions.

30. If an acre of land is divided into 2 equal parts, what

is each part called ? If into 3 equal parts ? 4? 5? 6? 7?
8? 10? 12? 15? 20? 45?

31. What is one third (|) of 12 months ? One fourth (|-)

of 28 days ?

32. What is one fifth (I) of $60 ? One sixth (f) of 60 ?

33. If 48 cts. are equally divided among 6 boys, what

part of 48 cents vdll each boy receive ? If among 8 boys?

34. If $30 are paid to 5 men in equal parts, what part of

$30 is paid to 1 man ? If paid to 3 men ? To 6 men ?

35. What is of 36 pounds ? of 40 men ? of 54 acres ?

36. What is \ of 63 gallons ? of 72 pints ? of 81 men ?

37. What is ^ of 100 rods ? of $88 ? ^ of 120 days ?
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38. How do we find etc., of any number ?

39. If 9 men pay $63 for the use of a room, wbat does

each man pay ?

Analysis. Each man pays one ninth (^) of $63, which is $7.

40. If a man pays $96 for the rent of his house 8 months,

what is his rent for 1 month ?

41. Whatis|-of48? i-of^of48? ^ of 4 times 12 ^ of

I of 60 ? of ^ of 24 ? 1 of 5 times 14 ? 4 times | of 64 ?

42. How many are 8 times ^ of 42 feet ? 9 times ^ of $63 ?

43. How many are 10 times | of 36 days? 7 times

of $96?

44. If 7 yards of cloth cost $35, what will 9 yards cost?

Analysis. One yard will cost i of $35, or $5 ; and 9 yards will

cost 9 times $5, or $45. Hence, etc.

45. What will 12 pounds of beef cost, if 5 pounds cost 60

cents ?

46. If a man earns $84 in 7 weeks, how much does he

earn in 3 weeks? In 5 weeks? In 8 weeks? In 12 weeks?

47. If a man build 81 rods of fence in 9 days, how much
does he build in 5 days ? In 7 days ?

48. If 7 yards of silk cost $27, for how much a yard should

it be sold, to gain $8 ? To lose $6 ?

49. If a man pay 75 cents for 6 pounds of meat, and re-

ceive back 15 cents, what is the price of the meat a pound ?

50. How many times is ^ of $56 contained in $63 ? of

84 cents contained in 60 cents ? ^ of 81 yards contained in

108 yards ?

51. If 6 coats can be cut from 30 yards of cloth, how

many can be cut from 45 yards ?

Analysis. One sixth of 30 yards is 5 yards, and 5 yards is con

tained in 45 yards, 9 times. Hence, etc.

52. If 7 tons of coal can be bought for $42, how many
tons oan be bought for $54 ? Tor $60 ? Tor $72 ?
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For dictalio7i
'

53. ^ of 27, plus 42 = ?

54. \ of 60, plus 28 =: ?

55. I of 96, plus 64 = ?

56. of 108, minus 7 = ?

57. I of 60, minus 15 = ?

58. i of 30, plus 73 = ?

59. I of 93 — 23 = ?

60. i of 19 + 44 = ?

61. 80 + 4, 4- 7, X 12, - 44, 10, + 25, - 15 = ?

J^ead, 80, 84, 12, 144, 100, 10, 35 = 20.

62. 12 X 3, -^4, +26, —5, -^10, x 12, +4, — 20 ?

63. 108-^12, +9, +10, -^7, x 11, —14, -^6, +50 =: ?

64. 72 — 48, + 6, 10, + 67, — 10, 12, x 9 = ?

65. 50 + 50, - 75, 5, X 11, + 15, - 4, 4- 11 = ?

66. How do we obtain one third of a number ? two

thirds? one fourth ? three fourths?

67. What part of 4 is 1 ? is 2 ? is 3 ?

Analysis. One is | of 4 ;
2 is 2 times J or f of 4 ; 3 is 3 times 4 of

4, or f of 4.

68. What part of 5 pounds is 1 pound ? 2 pounds? Of 6

quarts is 1 quart ? 2 quarts ? 4 quarts ? 5 quarts ?

69. What part of 8 is 3 ? Of 7 is 2 ? Of 9 is 5 ?

70. Nine are how many times 4 ?

Analysis. Four in 9, 2 times and 1 remainder, whicli is 4 of 4.

Hence, 9 is 2 times 4 and 4 of 4.

71. 16 are how many times 5 ? Ans. 3 times 5 and ^ of 5.

72. 43 are how many times 8 ? Ans. 5 times 8 and | of 8.

73. 45 are how many times 4? 5? 6? 7? 8? 9? 10?

74. 60 are how many times 5 ? 6? 7? 8? 9 ? 10? 11? 12?

The preceding exercises and examples are intended simply as models, or forms,

each to he largely increased, at the option of the teacher.

The pupil should he able to divide rapidly all the numbers from 12

to 100 by all the numbers less than 13.

This can be accomplished in a short time by spending a few min-

utes of each day’s recitation in thorough drill.

The work may be prepared on the slate in the following form,

^8. — ? ^3.^ ^
and the answers given orally, not written.
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The same device used to teach rapid multiplication (6T)

may be used here also to great advantage.

Place a small circle on tlie slate

or blackboard, and write tbe num-
bers from 1 to 12 inclusive around

tbe outside of it, as divisors.

Then use each of the numbers

from 12 to 100 successively as a

dividend, written in the centre of

the circle, and divide orally the cen-

tral number by each of the numbers

outside the circle, pronouncing re-

sults only, as rapidly as possible.

Commencing with any divisor, as

12, read to the right around the cir-

cle, thus, 48 is 4 times 1 2, 8 times G, 12 times 4, 4 times 10 and of

10, 6 times 7 and f of 7, etc. In the same manner, commence and read

to the left. Then erase the central number, and insert some other

number for the dividend, and treat in the same manner.

Principles oe Division.

95. 1. When the object of the division is to find how

many times oue number contains another:

1. The divisor and dividend are like numbers, and the

quotient is an abstract number.

2. When the object of the division is to find one of the

equal parts of a number :

II. The dividend and quotient are like numbers, and the

divisor an abstract numbir.

III. The result of the continued division of the dividend

by one number, and the resulting quotmit by another, and so

on, is the same in whatever order the divisoi^s are taken.

IV. The product of the divisor and quotient, plus the re*

mainder, if any, equals the dividend.
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96. A Quotient shows how many times one of two lihe

numbers is contained in the other. Or,

It is one of the equal parts of a number.

9*7. Division is the process of finding the quotient.

98. The Dividend is the number to be divided.

99. The Divisor is the number by which we divide.

Written Exercises.

100

.

To divide hy any divisor not greater than 12,

1. Divide 924 by 7.

FIRST OPERATION.
Divisor. Dividend. Quotient.

7 ) 924 (
132

7

22

21

14

14

PROOF.

132

7

924 (Prin. IV.)

Explanation. Write tlie

divisor at tlie left of the divi-

dend, separating them by a

curved line.

Begin with the left-hand or

highest order of the dividend,

and divide the units of each or-

der separately
;
thus, 7 is con-

tained in 9 once. Writing 1 at

the right of the dividend for the

first figure of the quotient, multiply the divisor by this quotient figure

and place the product under the part of the dividend used. Subtract,

and to the remainder annex 2, the next lower order of the dividend.

In the same manner, we find that 7 is contained in 22, 3 times and 1

remainder. Write 3 in the quotient, and to the remainder annex 4,

the next lower order of the dividend. 7 is contained in 14, 2 times

and no remainder. Hence, the entire quotient is 132.

The division is said to be exact when there is no remainder. The

divisor and quotient then zxe factors of the dividend.
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The solution of the preceding example may be abbre-

viated thus

:

Explanation. 7 is contained in 9, once second operation.

and 2 remainder. Write 1, tlie quotient figure, 7 )
924

under the part of the dividend used. Prefix

the remainder to the next lower order of the

dividend, 2, making 22. 7 is contained in 22, 3 times and 1 remainder.

Prefix the remainder to the next lower order, 4, making 14. 7 is con-

tained in 14, 2 times and no remainder. Hence, the entire quotient is

132.

Observe, since 9 of the dividend is hundreds, the 1 of the quotient

is hundreds, and since 22 of the dividend is tens, the 3 of the quotient

is tens
;
and lastly, as 14 of the dividend is units, the 2 of the quotient

must be units. Hence,

The quotient figure will always he of the same order as the lowest or-

der of the dividend used to obtain it.

The difference in the two preceding operations is appar-

ent. Ill the first, the steps of the solution are all loritten ;

in the second, the quotient only is written, the other steps

being performed mentally. The first is usually termed Lo7ig

Division, the second. Short Division ; the latter is generally

used when the divisor does not exceed 12. The principles

employed in both cases are the same.

In like manner, by Short Division, find the quotient, and

prove the following

:

(2.) (3.) (4.) (5.)

6 )
8124 8 )

941G 5
)
6840 7 )

7805 feet.

(6.) (7.) (8.) (9.)

5 ) 6245 cents. 6 )
8024 days. 8 )

9784 men. 7 ) 790 cts.

10. Divide 970656 by 4 ;
by 6 ;

by 8.

11. Divide 823718 by 7 ;
730524 by 6 ;

995320 by 8.

12. Divide 75610 by 5 ;
95326 by 7 ;

8135472 by 6.
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13. Divide 21647 by 9.

Explanation. Since 9 is not contained in 3,

the highest order of units, prefix it to the next

lower, making 31, and say, 9 in 21, 3 times and

3 remainder
;
9 in 36, 4 times and no remainder

;

9 in 4, 0 times and 4 remainder
;
9 in 47, 5 times and 3 remainder.

This last remainder 3 should be divided by 9, but we can only in.

dicate the division by placing it over the divisor, thus, f, and write it

as a part of the quotient. Hence, the entire quotient is 2405|, read,

two thousand four hundred five and a remainder of two, or two divided

oy nine, or two ninths.

Peoop. 3405 X 9 + 3 = 21647 (95, IV).

n

OPERATION

9 ) 21647

24051

Divide the following numbers by each of the numbers

from 2 to 12 inclusive :

14. 4632.

15. 3047.

16. 8659.

17. 2806.

18. 16825.

19. 40618.

20. 81060.

21.

73152.

22. 20731.

23. 84640.

24. 68902.

25. 93007.

26. 187036.

27. 300891.

28. 716200.

29. 209070.

30.

Divide $136.17 by $.09.

OPERATION.

9 ct& ) 13617 cts.

Explanation. When the divisor

and dividend are like numbers, they

express units of the same kind, and

the quotient is an abstract number

(95, I). Hence, 9 cts. is contained in 13617 cts., 1513 times.

1513 ^imes.

To change dollars to cents, annex two ciphers
(41, 4),

and omit the sign ($) ;
and to change dollars and cents to

cents, omit the sign ($) and the point ( , ), and write the

word cents, or cts., at the right

31.

Divide $136.17 by 9.

Explanation. When the divisor is an ab- operation.
stract number, the dividend and quotient are 9 ^

$136.17
like numbers (95, II). Hence, 1 ninth (D of

’

$136.17 is $15.13.
$15.13
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Solve and prove the following

:

(32.) (33.) (34.) (35.)

$7 ) $8764 $.08 )
$268.00 6 ) $37.80 8 ) $4.00

1252 times. 3350 times. $6.30 $.50

36. Divide $34265 by $7; $98442 by $6 ;
$765452 by $8.

37. Divide $5634.72 by 7 ;
$7766.55 by 9 ;

$2965.32 by 12.

38. Divide $236.80 by 8 cts.
;
by 5 cts.

; by 4 cts.

39. How many pounds of sugar, at 9 cts. a pound, can be

bought for $16.20? for $27? for $19.35 ? for $175.68 ?

40. At 11 cts. a yard, how many yards of muslin can be

bought for $33 ? for $12.87? for $73.70? for $3.63?

What is

41. 1 fourth of 37684 tons ?

42. 1 sixth of 7304 bushels ?

43. 1 seventh of 16753 miles?

44. 1 eighth of $452.96 ?

45. \ of 30205 acres?

46. of 250863 pounds ?

47. of 716052 votes ?

48. yV of 806322 inches?

49. Find one of 9 equal parts of $473803 ;
of $19706.40.

50. Find one of 7 equal parts of 1036041 ;
of 81900632.

51. If 12 tons of coal cost $61.20, what will be the cost

of 5 tons ? of 7 tons ? of 16 tons ? of 25 tons ?

101 . To divide any number by amj divisor greater

than 12,

1. Divide 8657 by 42.

Fxplanation. Since 42 is not con-

tained in 8, the highest order of units,

prefix it to the next lower order, making

86 hundreds for the first partial dividend.

42 is contained in 86 hundreds, 2 hun-

dred times. Multiplying the divisor by

this quotient figure, and subtracting the

product from the part of the dividend

used, there is a remainder of 2.

operation.

Divisor. Dividend. Quotient.

42 )
-8657 ( 206^
84

257

252

5 Rem.
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To this remainder annex 5, the next lower order of the dividend,

making 25 tens, the second partial dividend. 42 is contained in 25

tens, no times. Place a cipher (0) in the quotient, and annex 7, the

next lower, making 257 units, the third 'partial dividend. 42 is con-

tained in 257, 6 times and a remainder of 5, which write over the di-

visor and annex to the quotient. Hence, the quotient is 20G:r®5.

Proof. 42 x 206 + 5 = 8657 (95 ,
IV).

Ill like manner,

2. Divide 34762 by 18; by 20 ;
by 38; by 40; by 54.

3. Divide 12605 by 75 ;
by 104; by 110; by 92.

4. Divide 73062 by 241 ;
86327 by 162 ;

184321 by 109.

Eule. I. Write the divisor at the left of the dividend.

1. TaTce for the first partial dividend the least number of

orders on the left that loill contain the divisor one or more

times. Find how many times the divisor is contained in this

'partial dividend, and write the result as the first figure of

the quotient, either at the right of the dividend, or under the

lowest order of the partial dividend used.

3. Multiply the divisor by this quotient figure, and sub-

tract the productfrom the partial dividend used, and to the

remainder annex the next lower order of the dividend for a

new partial dividend, and proceed as before ; and thus con-

tinue until all the orders of the dividend have been divided.

4. If any partial dividend will not contain the divisor,

write a cipher in the quotient and annex the next lower order

of the dividend, and proceed as before.

5. If the division is not exact, write the last remainder
with the divisor underneath, as a part of the quotient.

To test or prove the work, see Prin. 4, 95.

5. Divide 34706 by 28 ;
by 33 ;

by 48 ;
by 54 ;

by 66.

6. Divide 51699 by 116 ;
by 203 ;

by 314; by 109; by 94.

7 . Divide 4477705 by 204 ;
103467 by 156

;
340061 by 231.
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I'ind the result in the following:

8. Of 11081.93 -r- 28.

9. Of $183.12 44.

10. Of $663.60 105.

11. Of $1531.60 56 cts.

12. Of $346.92 -f- $.42.

13. Of $15625 $125.

14. Of $54978.00 $1.75.

15. Of 721445 feet 72 feet.

16. Of 184752 men 144.

17. Of 236 X 20 -f- 29.

18. Of (4720 + 5778) ^ 38.

19. Of 3670054 6 x 63.

20. Of (809671 — 76850) 126.

21. Of 26314 X 7 -f- '4763
—“4^.

22. Of ($25000 X 23) ^ $46 x 9 — 200.

23. Of (3761 X 24 — 4000) ^ 640 — 506.

24. Of (7000 acres — 2500 acres) x 18 -v- 21 x 8.

25. Of (9(552 pounds x 105 — 40 pounds) 100 x 126.

26. Paid $17125 for 137 acres of land. What was paid

an acre?

27. If an army consume 312805 pounds of beef in 365

days, what is the average amount for 1 day ?

28. How many cows, at $43 a head, will $19608 buy ?

29. How many bales, each weighing 475 pounds, can be

made of 93450 pounds of cotton ?

30. How many United States bonds, at $109 each, can be

bought for $163500 ? for $107256 ? for $214512 ?

31. How many loads of bricks, each load containing 1248

bricks, are there in a pile of 91856 bricks ?

32. The property of a town, containing 4674 inhabitants,

is valued at $5870544; what is the average to each person ?

33. A merchant bought 375 barrels of flour, at $7.50 a

barrel, and sold it for $3600. What was his whole gain, and

his gain on each barrel ?

34. Divide 1653817 by 412 ;
by 508 ;

by 784.

35. Divide 3065284 by 1326 ;
by 2465 ;

by 3108.

36. Divide 87630046 by 4036; by 5174; by 16325.

87. Divide 206180439 by 53021 ; by 163042.
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103 . Drill Table No. 2, page 52, will furnish all the

additional examples for the slate and blackboard required.

Commencing with the second line, opposite 3, copy divi-

dends with three, four, jive, or more figures, as may be desired,

from the columns ABODE, etc., in the same manner and

order as multiplicands were copied in multiplication, and

for divisors use the figure or figures directly above the right-

hand figure or figures of the dividend. Thus,

When the dividend contains four figures and the divisor

one, copy from the columns A B 0 D

:

(1.) (2.) (3.) (4.) (5.)

6)_1U8^ 8 )
7684 4 )

3825 5 )
9367

. 7 )
5736

In like manner, copy dividends from columns BODE,
C D E F, DEE Gr, etc.

When the dividend contains five figures and the divisor

two, copy from the columns ABODE:
(6.) (7.) (8.) (9.)

65 ) 13482 ( 82) 76844 ( 44) 38257 ( 57 ) 93673 (

In like manner, copy from columns BCDEF, ODE
EG, D E E G H, etc.

When the dividend contains five figures and the divisor

three, copy as before
;
thus, from columns B 0 D E E :

(10.) (11.) (12.) (13.)

657 ) 34825 ( 825 ) 68443 ( 443 ) 82579 ( 579 ) 36735 (

In like manner, copy from columns ODEEG, DEEGH,
etc.

In the same manner, copy dividends containing more
than five figures, and divisors containing three, four, or

more figures.
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103 . To divide when the divisor can he separated
into factors.

The process of dividing any number by a factor of the

divisor, and the resulting quotient by another, and so on,

is called Continued Division.

1. Divide 25380 by 108.

108 = 9x4x3, or 6x6x3, or 9x6x2.

6 1^3^ 9 )
25380

6 ) 4230 6 )
2820

3 ) 705

235 235

It is obvious that the quotient will be the same, whether the divi-

dend be divided by the divisor, or by any set of factors of which the

divisor may be composed (95, III).

2. Divide 5664 by 96, or by the factors 3, 4, and 8.

3. Divide 60165 by 105, or by the factors 7, 5, and 3.

4. Divide 170604 by 126, or by the factors 9, 7, and 2.

5. Divide 893 by 30, using the factors 2, 3, and 5.

Explanation. Dividing by 2, we
obtain 446 twos and 1 remainder

;
di-

viding 446 twos by 3, we have 148

sixes and 2 twos, or 4, remainder

;

again, dividing 148 sixes by 5, we
have 29 thirties and 3 sixes, or 18, re-

mainder ;
hence, 18 -f 4-1-1, or 23, is

the true remainder.

Eule. Find the product of each remainder hy all the di-

visors preceding the one that produced it, and the sum of the

products, with the first remainder, if any, ivill he the true

remainder.

OPERATION.

2) 893

3 )_446 1

5 ) 148, 2 tivos = 4

29, 3 sixes = 18

True remainder, 23

108 ) 25380 (
235

216

324

540
540

9 )
25380

4
) 2820

3)J^^
235
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Find the true remainder in the following

6. 178584 72, or by 9 and 8.

7. 4619 -h 125, or by 5, 5, and 5.

8. 63825 135, or by 3, 5, and 9.

* 9. 735479 168, or by 7, 6, and 4.

104 . JJlien the divisor has ciphers at the right*

1. Divide 37621 by 100.

Explanation. Removing any
order of units one place to the

right, by cutting- off or taking tbe

rigbt-band figure of a number,

dimdes it by 10 (15, IV). For

similar reasons, cutting off two

figures dimdes it by 100 ; three figures divides by 1000, etc. Tbe re»

maining figures are tbe quotient, and those cut off are the remainder.

2. Divide 76340 by 500.

Explanation. The divisor is

composed of the factors 5 and 100.

First divide by 100, by cutting off

the two right-hand figures of the

dividend, the quotient is 763.

Dividing this quotient by 5 gives

a quotient of 152, and a remainder ox 3 hundreds, which prefixed to

the first remainder 40 gives the true remainder, 340.

opeeation.

1100) 376121

376.... 21 Kern.

Quotient, 3763%^-

OPEEATION.

5100 ) 763140

152.... 340 Rem.

Quotient, 152||^.

3. Divide 134750 by 10 ;
by 100 ; by 1000

;
by 10000.

4. Divide 42067200 by 600 ;
by 1200

;
by 9000 ; by 24000.

5. Divide 31403700 by 9100 ; by 12500
;
by 3710

;
by 26000.

Rule. I. Cat off the ciphers from the right of the divisor,

and as many figures from the right of the dividend, and di-

vide the remaining part of the dividend, hy the remaining

part of the divisor, for the quotient.

II. Annex the figures cut off, to the remainder, if any, and
the result loill he the true remainder.
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6. At a cost of $1200 each, how many cottages can

built for $76800 ? For $138000 ?

7. How many lots, at $700 each, can be bought foi* $58100 ?

8. If $745600 be distributed equally among 960 soldiers,

what will each man receive ?

Find the value of the following expressions :

9.

75460 -^ 3600.

10. 137214^ 1320.

11. $846000^82500.
12. 203040 cts. 600 cts.

13. 4307561 -^3170.

14. $130760^1280.

15. (840 -f 524 X 5) 200.

16. (12680 — 3265 x 10)-^320.

17. (864000 -^400-]- 3740) X 9.

18. (63070 X 10) (28 x 500).

Ge^^eeal Peinciples of Divisiosr.

105 . The value of the quotient depends upon the rela-

tive values of the dividend and divisor.

There are six cases of changing the terms by multiplica-

tion and division, and which may be illustrated by compar-
64

ing the equation -5- == 8 with the following, thus:
O

64 X 4 64

8-^4
f

MuUijjlying the dividend, or

dividing the divisor, multiplies

the quotient by the same number.

8x4

III.
64 x 4

8x4 or
64-^4
8^4

(
Dividing the dividend, or mul-

2. •< tiplying the divisor, divides the

I quotient by the same number.

j

Multiplying or dividing both

the dividend and divisor by the

same number, does not change
the quotient.

Hence, the following General Principle may be deduced ;

106 . A change in the dividend by multiplication or di-

vision produces a like chatige in the quotient; but such a

change in the divisoe produces an opposite change in the
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Mental Exercises.

107 . 1. If 1120 are equally distributed among 6 poor

families, and each family consists of 4 persons, what will each

receiye ?

Analysis. Each family will receive of $120, or $20 ;
and each

person will receive \ of $20, dr $5.

2. What is i of i of 96 ? i of | of 100 ? i of | of 64 ?

^ofiofOO? lof-^ of 200 feet?

3. If yV of 141 pineapples are bad, how many are good?

4. How many days’ work, at $4 a day, will pay for 5

weeks’ board, at $7 a week, and $13 borrowed money ?

5. Paid $1.05 for 5 boxes of soap, each box containing 3

cakes
;
what was the price of each cake ? Of 6 cakes ?

6. If 8 yards of cloth are worth $40, how many yards

must be given for 15 cords of wood, at $3 a cord ?

7. A grocer bought two kinds of sugar, one for 9 cts.

and the other for 11 cts. a pound. What was the average

price per pound ?

The average of two numbers is one half their sum
;
of three numbers,

one third their sum, etc.

8. Find the average of 3, 5, and 7; of 5, 8, and 14; of

4, 6, 7, and 11 ;
of 3, 5, 7, 9, and 6.

9. What is the average price per pound of three kinds of

coffee, at 20 cts., 25 cts., and 30 cts. a pound, respectively ?

10. A grocer bought 4 barrels of apples of different qual-

ities, at $2.50, $3, $4, and $4.50, and sold them for $20.

How much above the average price did he receive a barrel ?

Find the second member of the following equations:

11. 36-9 + 13 X 3rr:?

12. 71 +14—20 x44h-11 =?
13. (13x3 + 12x5) -^9 = ?

14. 24 — 12 X 64 + 8 = ?

15.

16.

3

24 + 12

5

48 — 24 = ?
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108. Cancellation is a short method of obtaining re-

sults by rejecting or cancelling equal factors both from the

dividend and the divisor,

109. Tt e Sign of Cancellation is an oblique mark (/ ),

drawn through the number from which the factor is can-

celled.

110. Pkinciples, I, Rejecting a factorfrom a number
divides the number by that factor.

Thus, 36 = 9 X 4. Rejecting 4 from 36, we have 9, the quotient of

86 divided by 4.

II. Rejecting equal factors from both the dividend and the

divisor does not change the quotient.

Thus, 72-i-24, |f=3. Or, |f = = 3. Because, dividing

both the dividend and the divisor by 6, or rejecting from both the fac-

tor 6, does not change the quotient (105, III).

Written Exercises.

111. 1. Divide 48 by 24.

48 -T- 24,

OPERATION.

48_^X$x8_8_^
24"^x$x4~4“'^'

Explanation. By inspection, we find that the dividend contains

the factors 2, 3, and 8, and that the divisor contains the factors 2, 3,

and 4. Rejecting the factors that are common botli to the dividend

and divisor, which is the same as dividing by those factors (110, II),

there remain, the factor 8 in the dividend and the factor 4 in the divi-

sor. Hence, the quotient is = 2. .

’
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2.

Divide 150 by 25.

Explanation. Separate

tlie dividend into tlie factors

5, 5, and 6, and the divisor

into the factors 5 and 5. Re-

jecting equal factors from both,

dend. Hence, the quotient is 6

OPERATION.

15O_55x0xG_6
25“ ^X0

-

there remains the factor G in the div:>

3.

Divide 28 x 49 x 75 by 7 X 15 x 84,

OPERATION.

Mx0xU 7x5_35_
$ xi$ x.U “ 3 “ 3

“ ’

IS
3

t

X$ 0'^

3 35

Ilf

Explanation. Since 7 is a factor common to 7 of the divisor and

28 of the dividend, reject it from both, retaining the factor 4 in the

dividend. For a like reason, reject the factor 15 from the divisor and

from 75 in tlie dividend, retaining the factor 5. Then cancel the com-

mon factor 7 from 84 in the divisor and from 49 in the dividend,

retaining the factors 12 and 7 respectively. Next cancel the common
factor 4 from 12 in the, divisor and from 4 in the dividend, and there

remains the uncancelled factors 7 and 5 in the dividend and 3 in the

divisor. Hence, the quotient is 7 x5-^3 = 11|.

It is thought by many to he more convenient to write the dividend,

or its factors on the right of a vertical line, and the divisor, or its fac-

tors on the left, and then, after cancelling equal factors, perform the

multiplication and division.

4. Divide 5x9x7x11 by 7x5x3x11.
5. Divide 80 x 56 x 18 by 28 x 20 x 9.

6. Divide 3x0x8x12 by 2x3x4x6.
7. Divide 70 x 39 x 13 by 26 x 21 x 7.

Eule. Cancel the factors common to the divisor and dim
dend ; divide the product of the remainingfactors of the divi-

dend ly the product of the remaining factors of the divisor.

After the cancellation, if the unit 1 alone remains in the dividend,

it must he retained ; if in the divisor, it may he omitted.
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8. Find tlie quotient of
183 X 70 X 9 X 24 X 5

126 X 60 X 30

9.

(100 X 64 X 18 X 7) (49 x 25 x 16) = ?

10. Multiply 18 times 66 by 27 times 25, and divide the

product by 7 times 84 multiplied by 30 times 45.

11. Gave 20 pounds of butter, at 27 cents a pound, foi

15 pounds of colfee. What was the coffee worth a pound ?

Explanation. 20 pounds of butter will cost 27

cents X 20 ; and 1 pound of coffee will be worth one

?7 X 20
fifteenth of 27 cents x 20, or — = 36 cts.

lo

OPERATION.

f, 9

12. Gave 36 bushels of wheat for 9 barrels of flour, at 110

a barrel. What was the wheat worth a bushel ?

13. If 5 yards of cloth cost 18.20, what will 18 yards cost?

Explanation. One yard will cost one fifth

of $8.20, or $8.20 -i- 5 ;
and 18 yards will cost

18 times $8.20-i-5, or^^'^g $29.52.

operation.
1.64

18

129.52

14. If 20 tons of coal cost $147, what will 12 tons cost ?

15. What will 27 pounds of tea cost, if 9 pounds cost $4.50 ?

16. How many bushels of com, at $.60 a bushel, will pay

for 12 tons of coal, at $7.20 a ton ?

OPERATION.

144.

$.00

$1^0 ^

It

144

144

Explanation. 12 tons of coal will cost

$7.20 X 12 ;
and it will take as many bushels

of corn, at $.60 a bushel, to pay for it, as

$.60 is contained times in $7.20 x 12, or

$7.20 X 12

$.60

17.

How many bushels of potatoes, worth 40 cts. a bushel,

must a farmer give for 25 pounds of coffee, worth 30 cts. a

pound ?
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18. How many chickens, at $.70 each, must be given for

2 barrels of flour, at $8.40 a barrel ?

19. Sold 8 tubs of butter, each containing 54 pounds, at

28 cts. a pound'; and received in payment 6 barrels of

sugar, each containing 21G pounds. What was the sugar

vvorth a pound ?

Explanation. The value of the butter

is equal to 28 cts. x 54 x 8 ;
the number of

pounds of sugar is 216 x G, and the price of

1 pound of sugar is equal to

28 cts. X 54 X 8

operation.

216x6
= 94 cts.

28 cts.

$4

$

3 28

9-^ cts.

20. A farmer exchanged 29 bushels of barley, worth $.75

a bushel, with his neighbor, for corn, worth $.87 a bushel.

How many bushels of corn did he receive ?

21. A grocer sold 16 boxes of soap, each containing 66

pounds, at 9 cts. a pound, and received in payment 88 bar-

rels of potatoes, each containing 3 bushels. What were the

potatoes worth a bushel ?

22. If 35 yards of cloth cost $140, what will 28 yards cost?

23. Bought 180 yards of cotton cloth, at 12 cts. a yard.

How many bushels of oats, at $.45, will pay for the cloth ?

24. How much tea, at $.96 a pound, will pay for 6 tubs

of butter, each containing 36 pounds, worth 27 cts. a pound?

25. If 24 pounds of rice are worth 18 pounds of sugar,

how many pounds of rice will pay for 217 pounds of sugar?

26. Sold 15 barrels of apples, each containing 3 bushels,

at $.84 a bushel. How many pieces of cotton cloth, each

containing 45 yards, at 12 cents a yard, will pay for the

apples ?

27. A farmer sold 14 bushels of potatoes, at $.56 a bushel,

and took his pay in sugar, at 8 cents a pound
;
how many

pounds did he receive ?
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9BEFINITI©J^S(^113.

Quantity, in business transactions, is the amount
of anything considered, or of any commodity bought, or

sold.

113. Price is the value in money of one, or of a given

unit of any commodity.

114. Cost is the value in money of the entire quantity

bought, or sold.

115. An Aliquot Part of a number is an exact divisor

of that number; or, it is one of the equal parts of the num-
ber.

Thus, 7J, 5, 3, and 2^ are aliquot parts of 15, since is one of two-

equal parts of 15, 5 is one of three equal parts, 3 is one of five equal

parts, etc.

Practical Applicatioks.

116. The price and quantity given, to find the cost.

1. Find the cost of 63 pounds of coffee, at 26 cts. apound ?

Explanatiok. G3 pounds will cost operation.

63 times the price of 1 pound, or $.26 x 63 Price, 26 cts.

= g3

Price X Quantity = Cost. cost, $16.38

2. At 12 cts. a pound, what is the cost of 96 pounds of

sugar ?

3. At $.75 each, what is the cost of 48 books ? Of 125 ?

4. What cost 67 yards of cloth, at $2.36 a yard? At $4.12?

5. What is the cost of 146 barrels offlour, at $7.56 a barrel ?

6. What is the cost of 108 days’ work, at $.98 a day ?

7. Find the cost of 248 bushels of wheat, at $12 for 8

bushels; at $7.80 for 5 bushels; at $11.48 for 7 bushels.
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in, The qnanfity and cost <)ivcn, fo find the pHce.

1. If 75 baskets of peaches cost 8112.50, what is the price?

Explanation. Since 75 baskets cost operation.

$112.50, the price of 1 basket is om seteuty- Quantity. Cost.

fifth of $112.50, or $1.50. Hence, 75 )
$112.50

Cost^ Quantity = Price. rdcc, $1.50

2. If 45 pounds of tea cost $33.75, what is the price pei

pound ?

3. If $448 is paid for 28 tons of hay, Avhat is the price

per ton ? If $228 is paid for 16 tons ? $440 for 25 tons ?

4. What is the price per pound, when 160 pounds of

mutton cost $14.40? When 87 pounds cost $10.44?

5. If 33 tons of coal cost $206.25, what is the price per

ton ? What is the cost of 14 tons ? Of 37 tons?

6. If a man earns $11.22 in 6 days, what does he earn in

9 days? In 16 days ? In 29 days? In 54 days?

118. The cost and price given, to find the quantity.

1.

How many pounds of butter, at 25 cts. a pound, can

be bought for $42 ?

Explanation. At 25 cents a

pound, $42 will pay for as many
pounds of butter as 25 cents is con-

tained times in $42, which is 168

times. Hence,

Cost -r- Price =. Quantity.

operation.

$42 = 4200 cts. (41, 4).

Price. Cost.

25 cts.
)
4200 cts.

Quantity, 168 poUnds.

2. How many pounds of sugar can be bought for $72, at

8 cts. a pound ? At 10 cts. ? At 11 cts. ? At 12 cts. ?

3. At $.30 a box, how many boxes of grapes can be bought

for $5.40? For $12? For $17.10 ? For $3.60 ?

4. At $136 each, how many horses can be bought for

12040 ? For $2720 ? For $5032? .
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119 . Aliquot Parts or One Dollar.

50 cents = ^ oi $1.

33-|- cents r= of $1.

25 cents i of |1.

20 cents = of $1.

16| cents -i- of $1.

12^ cents = i of II.

10 cents = of 11.

8^ cents == of $1.

6|- cents = -iV of II.

5 cents = gV '^1*

120 . To find the cost of any number of things, or

of a quantity, ivhen the price is an aliquot part of $1,

1. What cost 96 yards of cambric, at 25 cts. a yard?

Explanation. If the operation.

price was $1 a yard, the $.25 X 96 = $24. Or,
cost would be $96 ; hut ^ ^

Bince the price is $1, the ^ of $1 X 96, or $96-^4 = $24.

cost is 1 of $96, or $24. Hence,

Take such a part of the given number, or quantity, as the

price is of $1 ; the result will represent the cost.

What is the cost of

2. 108 yards of calico, at 8| cts. a yard ? At 10 cts. ?

3. 120 pounds of sugar, at 12|- cts. a pound ? At 8-^ cts.?

4. 75 pounds of coffee, at 33^ cts. a pound ? At 25 cts. ?

5. 18 dozen of eggs, at 20 cents a dozen ? At 16f cts. ?

6. 37 baskets of peaches, at $.50 a basket ?

7. How many bushels of oats, at $.45 a bushel, will pay

for 4 pieces of sheeting, each piece containing 36 yards, at

16 1 cts. a yard, and 2 sacks of coffee, each containing 35

pounds, at 20 cts. a pound ?

8. What is the cost of 84 yards of carpet, at $1.33| a yard?

OPERATION.

$1-^ X 84 = $84 -fl- of $84, or $112.

Explanation. Since the price is $1|, the cost of 84 yards is $84

flus J of $84, or $84+ $28 $112.
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9. What is tho cost of 144 bushels of wheat, at a

bushel? At 11.25? At $1.33| ? At $1.50? At $2.25?

10. What cost 120 hats, at $2.20 each? At $3.12|-?

131 . To find the quantity ^ when the cost is given,
and the price is an aliquot part of $1,

1. How many slates, at 25 cts. each, can be bought for $42 ?

Explakation. Since the price is opeeation.

$b $1 will buy 4 slates,, and $42 will
$1 00 — $ 25 4 *

buy 42 times 4 slates, or 168 slates.
’ * * ’

Hence, ^ ^ — 138.

Multiply the number of dollars in the cost by the number

of times the price is contained in one dollar.

2. At 33^ cents a box, how many boxes of grapes can be
bought for $1.33-1 ? For $12 ? For $7.66|?

3. How many pounds of sugar can be bought for $36, at

6;^ cts. a pound ? At 8-|- cts. ? At 10 cts. ? At 12-| cts. ?

4. How many melons can be bought for $63, at $.25

each? At 20 cts. ? , At 16f cts. ? At 12|- cts. ?

5. How many baskets of pears can be bought for $1.50,

at 25 cts. a basket ? At $.50 ? At $.75 ?

REVIEW.
Written Exercises,

133 . 1. Find the quotient, by short division, of 76538959

divided by 28 ;
by 64 ;

by 96 ;
by 108 ;

by 132.

2. If the divisor is 3857, the quotient 489, and the re-

mainder 1305, what is the dividend ?

3. How many times in succession can 3589 be subtracted

from 241462, and what will be the final remainder ?

4. What must be subtracted from 57385, so that it can be

exactly divided by 387 ? or what number added ?
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5. What number divided by 36 will give a quotient of

327 and a remainder of 26 ?

6. How many times in succession must 1739 be added to

83487 to make the final sum 200000 ?

7. If 4, 7, and 9 are three factors of 3276, find the fourth.

8. The quotient is 404, the divisor 365, and the remaim

der 215 ;
what is 1 fifth of the dividend?

9. How many pounds of sugar, at 14 cts. a pound, can

be bought for 84 bushels of apples, worth 36 cts. a bushel?

10. What number multiplied by 216 will produce 1554768?

11. The sum of two numbers is 4560, and the less 1970 ;

what is the product of the two numbers ?

12. How many tubs of butter, each containing 58 pounds,

at 28 cts. a pound, will pay for 12 barrels of flour, at $8.12

a barrel ?

13. What number added to 800924 makes 3000001 ?

14. The divisor is 48, the quotient 76920 ;
if the divisor

is 1 fourth as great, what is the quotient ? If the divisor is

increased 4 times ?

15. A builder bought four city lots for $1260, $2083,

$2500, and $2637 ;
what was the average cost per lot?

16. Bought a farm for $5000. Paid at one time $1236,

at another, $908.75, and at another, enough to reduce the

debt to $1075.50 ;
what was the third payment ?

17. How many bushels of potatoes, at $.75 a bushel, will

pay for 5 pieces of sheeting, each piece containing 36 yards,

at 15 cents a yard; and 3 sacks of coffee, each containing

30 pounds, at 25 cts. a pound ?

18. There are 36 men employed on a job, each receiving

the same wages
;
at the end of 21 days, they receive $1701.

What are their daily wages ?

19. If it require 250 bushels of wheat to make 50 barrels

of flour, how many bushels will be required to make 19

barrels ?
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20. If 26 acres of land cost $2236, Trliat will 127 acres

cost, at the same rate ? 236 acres ? } of 640 acres ?

21. In what time will a boy, at $.75 a day, earn as much
as a man earns in 70 days, at $2.25 a day?

22. A farmer sold 150 bushels of wheat, at $1.60 a bushel,

125 barrels of apples, at $2 a barrel, and 250 bushels of pota-

toes, at $.48 a bushel, and with the money bought sheep, at

$5 a head
;
how many sheep did he buy ?

23. The cost of a piece of cloth was $112.70, and the price

$2.45 a yard; how many yards in the piece ?

24. A coal dealer bought 1428 tons of coal for $5712, and

sold 975 tons of it, at $5.60 a ton, and the remainder, at

cost; what did he gain?

25. If 24 pounds of cheese cost $2.88, what is the price

per pound ?

26. A farm containing 157 acres sold for $4474.50; what

was the price per acre ?

27. The sum of two numbers is 372, and their difference

is 64; what are the numbers?

Explanation. Sirice 372 equals the sum of the numbers, and

since the greater diminished by the difference equals the less, if the

difference be subtracted from the su7n, the remainder will be twice the

less number. Hence, 872 — 64 2 ~ 154, the less number
;

and

154 + 64= 218, the greater number.

Or, if the difference be added to the sum, the amount will be twice

the greater number. Hence, 372 + 64-1-2 = 218 ;
and 218 — 64 = 154.

Pkoof. 218 + 154 = 372, the sum.

28. There are two numbers whose difference is 45, and

whose sum is 455
;
find their product.

29. A house and lot are valued at $12500 ;
the house is

valued at $2640 more than the lot
;
what is the value of each ?

30. A merchant made $7387 profits in two years. He
gained the second year $1053 more than in the first

;
what

was his gain each year ?
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31. In an election, the whole number of votes cast for

two candidates was 3789, and the majority for the success-

ful candidate was 227. How many votes did each receive ?

32. A man having $6850, paid out all but $1572 in 7

weeks; what was the average amount paid .out each week?

33. A man took 3 loads of potatoes to market, each load

containing 20 bags, and each bag 2 bushels. He sold them

at $.50 a bushel, and received in payment 4 chests of tea,

each containing 25 pounds
;
what was the tea worth a pound?

34. A number of cattle, that cost $4896, sold for $6048,

by which a profit of $12 a head was made. How many head

of cattle were there, and what was the price per head ?

Find the second members of the following equations

:

35. $475 X 120 — 74 437 + $87 x 42 = ?

36. (3775 ^ 151 + 14 x 376 — 3000) 109 = ?

37. (67893 — 8637) 823 + 754 x (235 — 94) — 987 = ?

328 X 5\ „
-

) X 64 = ?38. 8085 35 +^+ 19 40

$180 X 24
39. $1738 X 8 - - ($164 x 96 - 81) = ?

40

.

$7608 + (*5^^|fi-° = $10000-7

123. All operations in Arithmetic are classed under one

or more of the problems belonging to the four fundamental

rules.

Let the pupil be required to illustrate each of the follow-

ing problems by several original examples.

I. ADDITION.

Given: 1. The parts, to find their sum or amount.

2. The less of two numbers and their difference, to find

the greater.
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II. SUBTRACTION.

Given : 1. The sum of two numbers, and one of them, to

find the other number.

2.

Two numbers, to find their difference.

III. MULTIPLICATION.

Given: 1. Two numbers, to find their product.

2. Any number of factors, to find their continued product.

3. The divisor and quotient, to find the dividend.

IV. DIVISION.

Given : 1. The dividend and divisor, to find the quotient.

2. The dividend and quotient, to find the divisor.

3. The product and one of two factors, to find the other.

4. The continued product of several factors, and the

product of all but one factor, to find that one.

V. MISCELLANEOUS.

Given : 1. Several different quantities, or prices, to find

the average quantity or price.

2. The sum and difference of two numbers, to find the

numbers.

3. The price and quantity, to find the cost.

4. The cost and quantity, to find the price.

5. The cost and price, to find the quan fcity.

6. The quantity and the price, when the price is an ali-

quot part of $1, to find the cost.

7. The cost and the price, when the price is an aliquot

part of $1, to find the quantity.



124. An Integer is a number that represents whole

things.

Tims, 6, 8, 12 men, 46 days are integers.

Every number is an integer, a fraction, or a mixed number.

125. Eyery integer is

1. Even, or Odd. 3. Abstract, or Denominate (4,5).

2. Prime, or Composite. 4. Simple, or Compound (280).

126. A Factor of a number is one of the integers whose

continued product is that number.

Thus, 6 and 9 are factors of 54 ; 2, 4, and 6, of 48.

127. An Exact Divisor of a number is an integer that

will divide that number without a remainder.

Thus, 8 is an exact divisor of 53 ;
and 12, of 60.

1. A factor is also an exact divisor of a number
;
and conversely,

an exact divisor of a number is always a factor of the same number.

2. Every exact divisor or factor of a number is also called a meas-

ure of that number.

3. When a number is a factor or divisor of two or more numbers, it

is called a common factor, or common measure of those numbers.

4. The use of the terms number, factor, and divisor, is here restricted

to integral nnmbers.

128. A Prime Number is a number exactly divisible

only by itself and by unity.

Thus, 2, 3, 5, 7, 11, etc., are prime num.bers.
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129. A Prime Factor is any prime number used as a

factor.

Thus, 2, 3, and 5 are prime factors of 30.

130. Two numbers are prime to each other when they

have no factor or divisor, except 1, common to both.

Thus, 8 and 15 are prime to each other,

131. A Composite Number is a number that has

other factors or divisors than itself and 1.

Thus, 24 is a composite number, since it is the product of, and can

be divided by 4 and 6, or by 3 and 8, or by 2, 3, and 4.

132. The Greatest Common Divisor (g. c. d.) of

two or more numbers is the greatest number that divides

each of them exactly, and is the product of all the common
prime factors.

Thus, 9 is the G. c. d. of 27 and 36, since it is the product of 3 and

3, the only prime factors common to 27 and 36.

133. A Multiple of a number is any dividend exactly

divisible by that number; or, it is any product obtained by

using the given number as a factor.

Thus, 8, 12, and 16 are multiples of 4,

134. The Least Common Multiple (l. c. m.) of two

or more numbers is the least number that is exactly divisi-

ble by each of them.

Thus, 15 is the L. c. M. of 3 ani 5, since it is the least number
that is exactly divisible by 3 and 5.

There can be but one L. c. M. of two or more numbers.

135. One number is a measure, or a suh-multiple, or an

aliquot part of another number, when it exactly divides it.

Thus, 6 is a measure, or a sub-multiple, or an aliquot part of 24.

136. An Even Number is a number exactly divisible

by 2.

All eten numbers end vuth 0, 2, 4, 6, or 8.
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137. An Odd Number is a number not exactly divisi-

ble by 2.

All oM numbers end witli 1, 3, 5, 7, or 9,

138. Any number is exactly divisible

1. By 2, if it ends with a cipher or a digit divisible by 2.

2. By 3, if the^sum of its digits is divisible by 3.

3. By 4, if the number expressed by the two figures on

the right is exactly divisible by 4.

4. By 5, if it ends with a cipher or 5.

5. By 6, if it is exactly divisible by 2 and 3.

6. By 8, if the three figures on the right are ciphers, or

if the number expressed by them is exactly divisible by 8.

7. By 9, if the sum of its digits is exactly divisible by 9.

8. By 10, if it ends with a cipher.

9. By 12, if it is exactly divisible by 3 and 4.

Mental Exercises

139. 1. Name the factors of 25 ; 32; 45 ;
60,

2. Name the prime numbers from 1 to 30.

3. Name the composite numbers from 2 to 40.

4. Of what integers is 60 the continued product ?

5. Of what prime numbers is 9 the product ? 15 ? 21 ?

6. Name four numbers of which 7 is a common factor.

7. Name the smallest exact divisor of 30 and 42.

8. Name the prime factors of 35 ; 36 ; 50 ;
54.

9. What are the prime divisors of 25 ? 30 ? 55 ? 63 ?

10. Name two numbers that will exactly divide or mea!s*

ure 28 acres; 32 hours; 45 rods; 60 pounds.

11. Name two common divisors or measures of 36, 48,

and 60 ;
the greatest common measure

;
the least.

12. Name three measures of 24 yards
;
of 36 miles.

13. What factors are common to 12, 24, and 36 ? To
9. 27, and 45 ?
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14. What prime divisor is common to 14 and 3 times 14?

15. What is the least number exactly divisible by 3, 2,

and 7?

16. Name three odd numbers of which 9 is a common
factor or divisor; three eve7i numbers.

17. What is the greatest number that will exactly divide

or measure 36 and 45? 45 and 60? 24, 36, and 48 ?

18. What two numbers will exactly measure 20 and 60 ?

Their sum ? Their difference ? Their 'product f

19. What is the g. c. d. of 32, 40, and 64 ?

.20. Name four numbers of which 7 is the G. c. d.

21. Name the l. c. m. of 9 pints and 6 pints.

22. What number is the l. c. m. of $5, 16, and 110 ?

140, PKiisrcTPLES. 1st. Of Factors and Divisors.

I. Every prime factor of a number is an exact divisor of

that number.

II. Every composite number is the product of all its prime

factors.

III. A common divisor of two numbers is a divisor of their

sum and of their difference; also, of any multiple of either

of them.

IV. The G. c. D. of two or nnore numbers is the product .

of all their common prime factors.

2d. Of Multiples and Dividends.

y. Every multiple of a number contains every prime fac<

tor of that number.

VI. The L. c. M. of two or more numbers contains every

prime factor of each number, and no other factors ; and any

prime factor occurs in the l. c. m. as often as it occurs in

that number udhich contains it the greatest number of times.

VII. If two or more numbers are prime to each other, their

L. c. M. is their product.
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Written Exercises.
141 . To resolve a number into its prime factors,

1. What are the prime factors of 390?

Explanation. Since 390 is an even number, di- operation.

vide it by its least prime divisor 2, and the quotient 2 )
390

by the prime divisor 3, and tbe resulting quotient by ,

5, and as tbe quotient 13 is prime, tbe division can i

be carried no further. Hence, 2x3x5x13 — 390 5 )
65

(Prin. II), and 2, 3, 5, and 13 are tbe prime factors of «

390.

In like maimer, find the prime factors or divisors of

2. 495.
{

3. 968.
|

4. 756.
|

5. 1089.
j

6. 8064.
|

7. 1728.

143 . To find the prime factors common to two or
more ^lumbers.

1. What are the prime factors common to 42, 63, and 105 ?

Explanation. Tbe prime number 3

is an exact divisor of ail tbe given num-

bers, and 7 of all tbe quotients obtained

;

and since no number greater tban 1 will

divide tbe last set of quotients, 3 and 7

are tbe only prime factors common to 42,

C>3, and 105.

Rules eor Findietu the Peimb Factors.

1st. Of a Composite Number:

Divide the given number hy any prime divisor of it, and

the quotient in the same manner, and so continue the division

until the quotient is a prime number. The several divisors

and the last quotient are the prime factors required.

operation.

3 ) 42, 63, 105

7 ) 14, 21, _35

2, 3, 5
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2d. Common to two or more numbers

:

Divide hy any prime munber that is an exact divisor of

each of them, and the resulting quotients in the same manner,

until they contain no common factor. The divisors will be

the prime factors required.

Find the prime factors common to

2. 144 and 180.

3. 336 and 420.

4. 462 and 460.

5. 36, 48, and 72.

6. 42, 63, and 84.

7. 48, 72, and 96.

8. 96, 144, and 180.

9. 168, 256, and 320.

10. 325, 540, and 625.

143 . To find the o. c. n. of two or more numbers.

1. What is the g. 0. d. of 126, 168, and 210 ?

Explanation. By factoring, we
find 2, 3, and 7 to be the prime factors

common to all the given numbers.

The product of these prime divisors is

the G. c. D. of 126, 168, and 210 (Prin.

IV). 2 X 3 X 7 = 42, G. c. D.

OPERATION.

2 ) 126, 168, 210

3 ) 63, 84, 105

7 ) 21, 28, 35

3, 4, 5

In the same manner, find the G. c. d. of

2. 128 and 324.

3. 394 and 672.

4. 272 and 425.

5. 28, 42, and 56.

6. 84, 126, and 210.

7. 52, 78, and 416.

8. 16, 24, 48, and 72.

9. 60, 84, 108, and 132.

10.

28, 84, 168, and 336.

11.

Find the G. c. d. of 814 and 962.

FIRST METHOD. SECOND METHOD,

814 ) 962 (

1

5 814 962

814 740 814

148 ) 814 ( 5

740

74 ) 148 ( 2

74 148

148

148

2



98 FACTORS AND DIVISORS.

Explanation. The operation is the same, whether the ordinary

form of division is used, or the vertical lines. The latter is the shorter

and more convenient.

Dividing 962 by 814 gives the remainder 148 ;
next, dividing 814 by

148 gives the remainder 74 ;
lastly, dividing 148 by 74 gives no re-

mainder. The last divisor, 74, is the G. c. D.

This may be shown as follows :

1. Since 74 is a divisor of 148, it is a divisor of 148 x 5 or 740 (Prin.

Ill); therefore 74 is a divisor of 740 + 74 or 814 (Prin. III). Again,

since 74 is a divisor of 814 and 148, it is a divisor of 814+148, or 962.

Hence, 74 is a common divisor of 814 and 962.

2. Every common divisor of 814 and 962 is a divisor of 962 — 814,

or 148 (Prin. Ill); hence, every common divisor of 814 and 962 is a

common divisor of 814 and 148. Again, every common divisor of 814

and 148 is a divisor of 814—148 x 5, or 74.

3. It has been proved (1) that 74 is a common divisor of 814 and 962.

and (2) that every common divisor of 814 and 964 is a divisor of 74.

Therefore, since no number greater than 74 is a divisor of 74, it follows

that 74 is the G. C. D. required.

Find the G. c. d. of the following sets of numbers

:

12. 825 and 960.

13. 689 and 1573.

U. 304 and 1072.

15. 961 and 1178.

16. 1379 and 2401.

17. 2121 and 1313.

18. 5355 and 6545.

19. 4155 and 24720.

20. 715 and 264429.

Rules foe Finding the G. C. D.

1st. By Factoring

:

Resolve the given numhers into their prime factors ; the

product of all the prime factors that are common is the g. c.d.

(Prin. IV.)

2d. By Continued Division :

Divide the greater number by the less, and the divisor by

the remainder, if any, and so continue to divide the last di-

visor by the last remainder, till nothing remains. The last

divisor is the g. c. d.
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Find the G. c. D. of the following numbers

:

21. 1233 and 19180.

22. 388, 399, and 580.

23. 174, 580, and 448.

24. 72, 84, 66, and 176.

25. 84, 336, 420, and 504.

26. 132, 396, 528, and 660.

Written Exercises.
144. To find the x. c.m. of two or more numbers.

1. Find the L. c. m. of 18, 28, and 4!

Explakation. Resolving tRe given

numbers into their prime factors, we find

the L. c. M. must contain the factor 3, twice,

2, twice, and 7, once, and no other factors,

(Prin. VI). Hence, 3x3x2x2x 7=252, the

L. C. M.

Explanation. Divide the given num-

bers by the prime factor 2, and write the

quotients in the second line. Divide 9 and

21 by 3, and write the quotients with 14,

which is not exactly divisible by 3, in the

third line. Again, divide 14 and 7 by 7,

and write the quotients with 3 in the fourth

line. The numbers in this line being

prime to each other, the process of division

terminates here. Now find the continued 2x3x7x3x 2= 252-

product of the divisors 2, 3, 7, and the

numbers 3, 2, and 1 in the fourth line. The I’esult, 252, is the L. c. M.,

since it contains every prime factor of the given numbers, and no

other prime factors (Prin. VI).

Find the l. c. m. of the following

:

2. 15 and 16.
|

3. 16, 48, 54, and 72.
]

4. 14, 18, 24, and 120.

FIEST METHOD.

18 = 3 x3 x2
28 rr: 2 X 2 X 7

42 = 2 X 3 X 7

SECOND METHOD.

2 ) 18, 28, 42

' 3 ) 9, 14, 21

7 ) 3, 14, 7

3, 2, 1

Hence,
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Rule. 1. Resolve the numbers into their prime factors;

the product of these factors, each used the greatest number

of times it occurs in any one of the given numbers is the

L. c. M. Or,

2. Write the numbers in a horizontal line, omittmg such

of the smaller as are factors of the larger, and divide by any

prime factor that is contained in tivo or more of the given

numbers, writing the quotie7its and imdivided numbers un-

derneath.

3. In the same manner, divide the quotients and undivided

numbers, and so continue to divide till all the results are

prime to each other ; then the continued jwoduct of all the

divisors and the numbers in the last line luill be the l. c, m.

Find the L. c. m. of the following sets of numbers

:

5. 14, 21, 45.

6. 28, 14,35.

7. 26, 189, 56.

8. 14, 18, 24, 120.

9. 13, 52, 78, 130.

10. 39, 52, 78, 117.

11. 40, 80, 200, 320.

12. 28, 154, 84, 198.

13. 20, 126, 150, 490.

REVIEW.
Mental Exercises.

1 .45 . 1. How do prime numbers differ from composite

numbers ?

2. What is the smallest, and what the largest prime fac-

tor of 66 ? Name the composite factors of 66.

3. Name all the different values of an exact number of

articles that can be bought for 36 cents; for 48 cents.

4. Show that a factor of any number is also a factor of

any multiple of that number.

5. What is the least number of which 3, 4, and 5 are fac-

tors? Why? (Prin. VII.)

6. Show that a common divisor of two numbers is also a

divisor of their sum ; of their difference.
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7. Show that any number which will exactly divide one

of two numbers, will divide their product.

8. Name three common multiples of 6 feet and 9 feet.

9. Name three common measures of $12 and $30.

10. Name three exact measures of 36 pints; of 48 inches.

11. Why must the l. c. m. of 6 and 20 be greater than 20 ?

12. Why cannot the l. c. m. of 18 and 36 be greater than

36 ?

Written Exercises.

146 . 1. What are the prime divisors common to 1 428

and 1092 ? To 1050 and 3150 ? To 105, 315, and 525 ?

2. Find the G. c. d. of 336 feet and 280 feet; of 825 tons

and 1372 tons
;
of $764 and $822 ;

of $48.33 and $62.37.

3. What is the length of the longest board that will make

an exact number of lengths of fence, enclosing a garden 210

feet long and 154 feet wide ?

4. Divide the l. c. m. of 312, 260, and 390, by their g. c. d.

5. What is the smallest quantity of grain that will fill an

exact number of bins, whether they hold 45, 54, 72, or 81

bushels ?

6. Find the least number which, divided by 30, 55, and

105, will give a remainder of 27.

7. Find the greatest number that will divide 748 and

927, and give the remainders 13 and 17 respectively.

8. At what price per head must cattle be purchased by

parties who have respectively $740, $999, and $1147, so that

each man may purchase an exact number? How many
head can each purchase ?

9. What is the smallest sum of money for which a person

can purchase an exact number of horses, at $170 each, or

of oxen, at $70 each ?

10. The L. c. M. of two numbers is 765072, and the G. C.D.

42. One of the numbers is 3024
;
find the other.
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Inductive Exercises.

14^. 1. If a melon is cut into two equal parts, what is

each part called? (94, p. 65.) If into 3 equal parts'^ If

into 4 equal parts f

2. Into how many halves can a unit or thing be divided ?

Into how many Fourths'? Fifths? Sixths? Sevenths?

Eighths? Ninths? Twelfths? Twentieths? etc.

3. What are the largest equal parts into which a unit or

whole thing can be divided? The next largest? etc.

4. If a pie is cut into 6 equal pieces, what part of the

whole pie is 1 piece ? 2 pieces ? 3 pieces ? 4 pieces? 5 pieces?

5. If a cheese is cut into 2 equal pieces, what part of the

whole cheese is 1 piece ? If cut into 6 equal pieces ? If

into 8 equal pieces ?

G. What is 1 of 4 equal parts of a unit, or whole thing,

called ? 3 of 4 equal parts ? 2 of 5 equal parts ? 5 of 8 equal

parts ? etc.

7. Numbers representing equal parts of a unit or thing

are written thus

:

One half is written

One third “

One fourth

One fifth

One sixth

Two thirds is written

Five sixths

Nine tenths ‘‘

Eleven sixteenths “

Seven fiftieths
“

4 -

Forty-three two-hundredths is written

I-

I-

A’
u-

8. What is meant by 1 half of an apple? 1 third of a

pound ? 1 fourth of a mile ? 1 sixth of 812 ?
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9. If 10 quarts of cliestnuts are divided among 5 boys,

into how many parts is the whole divided? What part of

the whole does 1 boy receive? 2 boys ? 3 boys ? 4 boys ?

10. Which is greater, thirds, or fourths ? Sixths, or

fifths ? Fourths, or fifths ? Sevenths, or ninths ?

148. Peikciples. I. The value of one of the equal

PARTS into which a unit or whole thing is divided, depends

wpon their number.

11. The LESS the number of parts, the greater their

VALUE
;
and the greater the number of parts, the less

their value.

EIFIJS[FFI ©„N

149. A Fraction is one or more of the equal parts of a

unit, or of anything regarded as a whole.

150. The Unit of a Fraction is the unit, or whole,

which is divided into equal parts.

151. A Fractional Unit is one of the equal parts into

which the unit of the fraction is divided, and takes its nayne

and value from the number of parts into which the unit or

the whole thing is divided.

Thus, if 1 pound is divided into 4 equal parts, the unit of the frac-

tion is 1 pound, and the fractional unit, 1 fourth of a pound.

152. A fi'action is usually expressed by a sign of division

(91), being composed of two numbers, called the Numera-
tor and Denominator, one written above the other, with a

line betwQen them. Hence,

153. A fraction may be regarded as an expression of un-

executed division, the numerator corresponding to the divi-

dend, the denominator to the dAvisor, and the fraction itself

to the quotient.
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154. The Denominator of a fraction is the number

written helow the line, and shows the number of equal parts

into which the integer is divided.

155. The Numerator of a fraction is the number writ-

ten above the line, and shows how many of the equal parts

are used.

Thus, in the fraction 8, the denominator, shows that the integer

is divided into 8 equal parts, named eighths, and 5, the numerator,

shows that 5 of the 8 equal parts are used.

156. The Terms of a fraction are the numerator and

the denominator.

Thus, 7 and 8 are the terms of the fraction |.

Fractions are named Proper, or Improper, according to their value.

157. A Proper Fraction is a fraction whose numerator

is less than its denominator; hence, its value is less than 1.

Thus, I, and ff are proper fractions.

158. An Improper Fraction is a fraction whose nu-

merator equals or exceeds its denominator
;
hence, its value

is equal to, or greater than 1.

Thus, f, f, and are improper fractions.

159. A Mixed Number is a number composed of an

integer and a fraction united.

Thus, 9| is a mixed number, and is equivalent to 9 + f.

160. The Value of a fraction is the quotient of its nu-

merator divided by its denominator.

Thus, the value of | is 3 ; of is 2 ;
of is If.

161. The Reciprocal of a number is 1 divided by that

number.

Thus, the reciprocal of 7 is 1^7 or f ;
of 13, it is l-f-13, or ; the

reciprocal of f is 1-i-f = 1 x | or the reciprocal of a fraction is the

fraction inverted.
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163. An integer is changed to a fractional form by

writing 1 under it for a denominator. Thus, 7 — ;

15 == etc.

163. Since a fraction may be regarded as an expression

of unexecuted division, all changes in the terms of a fraction

will affect the value of the fraction according to the laws of

division (105), and is equivalent to substituting the words

numerator, denominator, and value of the fraction, for the

words dividend, divisor, and quotient, respectively, as shown

in the following illustrations

:

1st. Tlie value of tlie fractional unit re-

^ mains tlie same, but the number of fractional

9 units is 3 times as great.

Q 2d. The value of the fractional unit is in-

g
creased 3 times, but the number of fractional

units remains the same.

Ilence, the value of the fraction, in loth cases, is multi-

plied. (105, 1.

)

II.

6-J-3 _ 2

9 “9
6 _
9 X 3 “ 27

,

1st. The value of the fractional unit re-

mains the same, but the number of fractional

units is 3 times as small.

2d, The value of The fractional unit is di-

minished 3 times, hut the number of frae.

tional units remains the same.

Hence, the value of the fraction, in loth eases, is divided.

(105, II)

III.

1st. The value of the fractional unit is 3

^ ^ ^ times as small, but the number of fractional

9 x 3 27 units is 3 times as great.

0 _i_ 3 2 2d. The value of the fractional unit is 3

g g
— g

times as great, hut the mirri>er of fractional

units is 3 times as small.

Hence, the value of the fraction, in either case, is mi
changed. (105, III.)
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The foregoing illustrations render obvious the following *,

104. Ge^-eeal Principles.

I. Multiplying the numerator, or
\
Multiplies the value

Dividing the denominator, f of the fraction.

II. Dividing the numerator, or 1 Divides the value of

Multiplying the denominator, f the fraction.

III. Multiplying or dividing hoth ) Does not change the

terms, ly the same number f value of the fraction,

REDUCTION OF FRACTIONS.

165. The Reduction of a Fraction consists in chang-

ing its terms without altering its value.

166. To reduce fractions to higher or lower terms.

Mental Exercises.

1. In 3 fourths how many eighths

Analysis.—Since 1 equals 8 eighths, 1 fourth equals | of 8 eighths,

or I ;
and 3 fourths equal 3 times |, or |. Hence, | = f

.

2. One half is how many f Tenths? Twelfths?

3. One third of a year is how many sixths of a year?

4. Two thirds of a mile are how many ninths of a mile ?

5. Express the value of f in terms 3 times as large.

6. Name some equivalent fractions for thirds. Fourths.

7. Show that multiplying both terms of f by 4 does not

change the value of the fraction.

8. The number of twelfths in a unit is how many times

the number of fourths 9 Thirds 9 Sixths 9

9. Express f, and f each as 12ths
;
as 24ths

;
as 36ths.

10. How are 6ths changed to 30ths? 7ths to 28ths?

11. Express | in 27ths. In 36ths. In 63ds. In 45ths.
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12. Of what numbers are the denominators of f|-, and

yV multiples ?

Change

13. I to six equivalent fractions having higher terms.

14. f and f to fractions having terms 4 times as great.

15. How are fractions changed to higher terms ?

A?is. By Multiplication. (163, III, 1st.)

16. How many thirds are 6 ninths ?

Analysts.—Since 1 third equals 3 ninths, 6 ninths are as many
thirds as 3 ninths are contained times in 6 ninths, which is 2 times.

Hence, 6 ninths equal 2 tliirds. f = f

•

17. How many fourths in In Sixths in || ?

18. Express in terms 1 eighth as large.

19. Show that dividing the terms of by 5 does not

change the value of the fraction.

20. Change to a fraction having lower terms
; ; |f

.

21. What common divisor have the terms of || ? |-|- ? |^ ?

22. Express the value of -|f in terms ^ as great
; ^

23. Express in parts 3 times as great in value.

24. Is |-f in its lowest terms ? Why not ? Name two

common factors of its terms. Why is f equal to ||- ?

25. Express in its lowest terms 1 14 ? I o' j fi 5 if •

26. How is a fraction reduced to lower terms ?

Ans. By Division. (163, III, 2d.)

27. How is a fraction changed to its loiuest terms ?

All higher terms of a fraction are multiples of its lowest terms.

A fraction is in its lowest terms when its numerator and denominator

are prime to each other.

W RiTTEN Exercises.
167. 1. Change 1 to thirty sixths.

Explanation.

—

Since the denominator of the re- operation.
quired fraction is 4 times that of the given fraction, 7x4 28
we multiply the terms of the fraction by 4. (166.) 9x4 — 36
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2. Eeduce f to 24tlis
;
to 48ths

;
to 64ths

;
to 96ths.

3. Change f each to 40ths.

4. Change -rV II? A each to 84ths.

5. Change and each to 126ths
;
to 168ths.

G. Eediice to its lowest terms.

Explanation.

—

First divide operation.

the terms of the given fraction

by 6 ;
then the terms of the re-

sulting fraction by 3, and the re-

sult is f ;
and since the terms of

I are prime to each other, the

lowest terms of is f. Or,

divide the terms of the given fra(

12(5~6~21’ ^-i-3~7*

Or, = h
’ 126^-18 7

ion by 18, the G. c. D.*

In the same manner reduce to their lowest terms :

M. 11. 15. ^V 19. 23. mf.
8. f|. 12. iff. 16. m- 20. 34. im-
9. If. 13. Ilf 17. Iff. 21. 25.

10. If. 11. iff. 18. tVo. 22. Iff. 26. fiff.

168 . To change an integer, or a mixed number, to

the fo^nn of an imiyroper fraction.

Mental Exercises.
1. How many halves in 1 ? Thirds 9 Fourths 9 Sixths 9

How many sixths in 5 ?

Analysis.

—

Since in 1 there are G sixths, in 5, there are 5 times 6

sixths, or 30 sixths. Hence, 5 =

2. How moiiij fourths of a yard in 3 yards ? G yards ?

3. How many eighths of a dollar in $4 ? 17 ? $9 ?

4. In G bushels how many half-bushels ? How many
fourths 9 Sixths 9 Eighths 9 Twelfths 9

* Buies are omitted, where the mental exercises, analyses, and ex-

planations are so full and explicit as to make the rule obvious. The
pupil, however, should be required to frame a rule for all such cases.
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6.

How is an integer changed to fourths? To sevenths ?

6. How many fourths in 6| ?

Analysis.—Since in 1 there are 4 fourths, in 6 there are 6 times 4

fourths, or Hence, 6| == + | = -Y-.

7. How many sevenths of a week in 3 weeks? In 44

weeks ? In weeks ?

8. How many tivelfths in a year ? In 3^ years ?

9. How is an integer or mixed number changed to the

form of an improper fraction ?

Written Exercises.

169 . 1. Change 57 to a fraction whose denominator is

32.

Operation.—57 x 32 = 1824. Hence, 57 = iff

2.

Change 364| to an improper fraction.

Operation.—3611 = 36 + If ;
36 x 45 + 17 = 1637. Hence, etc.

For explanation, see “Analysis” in Mental Exercises.

3. Change 125 to a fraction whose denominator is 25.

4. In 49 bushels of wheat how many sixtieths of a bushel ?

5. How many 16ths of a pound in 25 pounds ?

6. In $316 how many 8ths of a dollar ? 25ths ? 12ths ?

7. Change 14 and 29 each to 36ths.

8. Change 42 and 75 each to 50ths.

9. Change 128 and 206 each to 63ds.

10. Change and 57^^ each to 12ths.

11. Change 87^^ and 105|4 each to 27ths.

12. Change 245^% and 92f4 each to 40ths.

13. Change 27f4 months to thirtieths of a month.

14. Change 45 to a fraction having 18 for its denominator.

15. Change to improper fractions 1944 5 I

16. What improper fraction is equivalent to 421-f4 ?

17. How many poor families can be supplied with 4 of a

ton of coal each from 7f tons ?
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170 . To clianfje an improper fraction to the form
of an integer or mioced ^Lumber.

Mental Exercises.

1. Change ^ to the form of a mixed number.

Analysis.

—

Since 6 sixths equal 1, 25 sixths equal as many times

1 as 6 sixths is contained times in 25 sixths, which is 4| times. Hence,

^^. = 25-^6 = 41.

2. How many times 1 is -Y- ? %- ? Y ^ -fl ? •¥ ?

3. How many yards in Y of a yard ? How many pecks

in Y of a peck ? How many dollars in ?

4. How many pounds in 42 quarter-pound packages of

tea ? In 36 half-pound packages ? In 65 eighth of a pound

packages ?

5. How is any number of sixths changed to ones, or to

an integer ?

6. How is any number of eighths changed to onesf

Tenths ? Twelfths ? Why ?

7. How is an improper fraction changed to the form of

an integer or mixed number ?

Written Exercises.

171 . 1. Change ^o the form of a mixed number.

Operation.— = 245 h- 14 = 17|. Hence, = 17i.

2. In of a dollar, how many dollars ?

3. In 4-§-|A of a bushel, how many bushels ?

Change to integers or mixed numbers :

4.
11

8. -1-0/^. 13. w- 16.

5. 9. 13. 17.

6. 10. W- 14. 18. W-
7. 11. 15. -e-flA. 19. m

20. What is the value of Yf ? Of ? Of YF ?

OfYr¥?
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173 . To change fractions to equivalent fractions
havuig a common denominator.

Mental Exercises.

1. How many 6ths in 1 ? In |- ? f ? 8ths in -^ ? f ?

2. Change | and f to 4ths. To 8tlis. To 12ths.

3. How can f and f be changed to 12ths? To 24ths ?

To 36ths ? (166, 1 Ex.)

4. If the denominator be multiplied by any number,

how is the value of the fraction preserved ? Why ?

5. Change f and to 20ths. To 30ths. To 40ths.

6. How can and be changed to 5ths?
(166,

16 Ex.)

7. If the denominator be divided by any number, how
is the value of the fraction preserved ? Why ?

8. Change ^ and ^ to thirds. To 6ths.

9. Change |, and -§ to 9ths. To 18ths.

10. Change f-and ^ to 24ths. To 48ths.

11. What is a multiple of a number ? A common mul-

tiple of two or more numbers ? (133.)

12. Name a multiple of 3. Of 4. Of 6. Of 8.

13. Name a common multiple of 3 and 4. Of 6 and 9.

14. Name the least common multiple of 4 and 5.

15. What is the least common multiple of the denomi-

nators of
-I, f, and f ? Of f, and f ?- Of f and ?

16. Name two common multiples of 4 and 6. Their

least common multiple.

17. Name four fractions that can be changed to 24ths.

18. Reduce f and f to equivalent fractions having 28 for

their common denominator.

19. What is the least number of which the denominators

of and y% are common factors ?

20. Change |, and ^ to fractions of equal value having

the least common denominator.
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173« A Common Denominator is a denominator

common to two or more fractions.

A common denominator of two or more fractions is a

common multiple of their denominators.

174. The Least Common Denominator of two or

more fractions is the least common multiple of their de*

nominators.

Written Exercises.

175. 1. Change |, and | to equivalent fractions having

a common denominator.

Explanation.—Multiply both terms of each

of these fractions by the product of all the de-

nominators except its own. The values of the

fractions will not be changed (164, III), and the

denominators of the new fractions will be equal,

because each will be equal to the product of all

the given denominators, 2, 3, and 4.

OPERATION.

1x3x4 _

U

2 X 3 X 4 “ 24

2x2x4_lG
3x2x4“24
3x2x3 _ ^
4 X 2 X 3 “ 24

Change to fractions having a common denominator :

2. f and f. I 4. and f.
j

6 . and I 8. |, and

3. 1 and f. 1 5. y\ and |. 1 7. f, and f . 1 9. f, and f
10. Eeduce f, -fj, and ^ to equivalent fractions having

the least common denominator.

Explanation.—The l. c. m.

of the denominators is 60. Di-

viding this by each of the de-

nominators, the quotients are 10,

4. and 5. Multiplying both terms

of f by 10, both terms of Txt>y

4, and both terms of by 6, the

results are f f§, and ff. These

have the least common denomi-

nator, since 60 is the L. c. M. of

the given denominators. ( 1 74.)
Fractions should first be reduced to their lowest terms, and integral

and mixed numbers to the form of improper fractions.

OPERATION.

3 6 15 12

2 2 5 4

1 5 2

3x2x5x2 = 60 L.C. M.

tV X T = To
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Change to equiyalent fractions having the least common

denominator :

11. f, I, and

13. f, f, and

13.
-f,

and

14. f, and ff.

15. If, 3^, and

13. I, I, and

I’J^. h 3^j and 6.

18. 2f, If, 4 and f.

19. 4f, and 7|.

^3. f, f, T^, and 3f.

^1* fj i^j f’ and 3^.

33. f, 3f, If, and

ADDITION AND SDBTKACTION OF FEACTIONS.

Mental. Exercises.

1T6. 1. What is the fractional unit of f ? Of f ?

How m2A\j fifths are | and | ? How many times.! ?

3.

What is the ,s?<m of f and f ? The difference?

3. What is the numerator of the sum of and f ? Of

the difference ?

4. What is the denominator of the sum, and of the differ-

ence, of f and f ?

5. How are fractions having a common denominator

added or subtracted ?

6. What is the fractional unit of f ? Of f ? Can f and

f in their present form be added ? Why not ? Can one be

subtracted from the other ? Why not ?

7. How many 6ths is f ? What is the sum of f and f ?

The difference ?

8. What change must be made in f and f before their

sum or their difference can be found ? What is their sum?
How many times 1 ? What is their difference ?

9. How are fractions having different denominators added

or subtracted ?

10. Find the sum of f and |. Of | and f. Of f and |.

11. Find the sum of f and f. Of | and |. Of f and f,

13. Find the difference between f and -|,
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13. Find tlie difference between f and | ; | of a ton and

of a ton.

14. Belle having $1, gave for a book and for a slate.

What did she pay for both ? What part of II had she left ?

15. James having gave for a neck-tie
;
what had

he left ?

16. If the sum of two fractions is and the less is

what is the greater ?

17. A man bought 3-|- tons of coal at one time, and 4| at

another; how much did he buy in all?

Anaxysis.—He bought the sum of 3^ and 4| tons, 3 and 4 are 7,

and the sum of and | is oi" If, which added to 7 makes 8f tons.

Hence, etc.

18. Walter had $3, he earned |2f more, and his father

gave him How much had he then ?

19. From a piece of silk containing 9^ yards, 3| yards

were cut. How many yards remained ?

Analysis.—The difference between and 3f. f equals | ;
and as

f cannot be taken from take 1 or | from 9, leaving 8, and add it to

f, making | ; f from f leaves f, and 3 from 8 leaves 5. Hence, 5f
yards remained. 9|^ ~ 3f = 5|.

20. From a piece of land containing 12-| acres, 5f acres

were sold. How much land was left ?

21. How much less than 3 is
-f + I- + f ?

22, Find the value of

|+ i f+ f+ f f+ i+^ +
l+i 8 +i+ i TF+ f+ i 12|+ 4f

i-i -Hl+i l"o +f“tV 14|-7|

2
—
f TV+i~i

177. Pkiis'ciple. In order that fractions may be added

or subtracted, they must express parts of like units, and he

reduced to equivaleiit fractions having a common denomir

nator, if their denominators are different
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Written Exercises.
its. 1. Find the sum of If, and ff.

Opbbation.— I + If + if = If + Ii + H —
Explanation.—Change the given numbers to equivalent fractions

having the least common denominator, which is 45. (174 .) Write

the sum of the numerators over the common denominator, and

is the required sum.

Find the sum of
i^cr? I? and Of ff, f,

and

3. Find the sum of 16-f, 23|, and 41|.

Operation.— 16f + 23f 41f = 80 + ff = 81ff.

Explanation.—The sum of the integers is 80, and of the fractions

II = 1||, which added to 80 makes 81f|, the required sum.

4. Find the sum of 27, 36^^^, and 57|. Of 84f, 102f.

5. Find the difference between f and f|.

Operation.

—

-f — if — tI — ff — — ii-

Explanation.—Change the given fractions to equivalent fractions

having the lea.st common denominator, which is 72. Write the dif-

ference of the numerators over the common denominator, and is

the required dilFerence.
, | — H — tI-

6. From -ff subtract f. From 1-J subtract

7. From 156-^\ subtract 85^®^.

Explanation.—Reduce and to equiva-

lent fractions having the least common denomi-

nator. Then, since || cannot he taken from |f,

take 1 or ff from 156, leaving 155, and add to ff

,

making and ff from leaves || or ff, and

85 from 155 leaves 70. Hence, etc.

8. From 73| subtract 27y\. From 106 subtract 38f.
1. When the integers or mixed numbers are small, they may be

reduced to improper fractions.

2. All fractional results should be reduced to their lowest terms,

and improper fractions to whole or mixed numbers.

3. From the preceding exercises and explanations the rules are

obvious.

operation.

156^\ = 156|f

85^ = 85-||-
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Find the value of

19. Oli+ 67*.
20, 86—49gV
^1- +
22 . 26— 3^®2 + 7-|-.

23. ll+ io|i-H.

9. A+ +|. 14. f-f+ lf
10. + 15. 6|- l-i-+iV*

11- 1tV“ O'- 10- 28^+4^—
12. f|-|. 17. 40-16|.

13. |+1+ -2^T.
18* 1^3y^o—2^.

24. From the sum of 28^ and 16-| subtract the difference

between 47f and 32|-.

25. From a cask of sugar containing 178| pounds, 92

1

pounds were taken. How much remained ?

26. A farmer having 246y^ acres of land, bought 57:^

acres more, and then sold 120f acres. How much had he

left?

27. A young man received a salary of $60f a month, and

paid for his board $30|-, for washing $6^, and for other

expenses $12^2^. What had he left ?

28. What number added to 45y®j — 7-^ makes 250-| ?

29. Two horses cost $525|, and one of them cost $284|

;

what was the cost of the other ?

30. If I pay |3475| for a painting, and sell it at a loss of

|535|-, what do I receive for it ? If at a gain of $225^ ?

31. A merchant owned ^ of a vessel, and sold of it.

What part did he still own ?

32. From 350 bushels take the difference between 156|^

bushels and 208-3% bushels.

33. A boat has on board 387^ tons of coal, of which 108f
tons are cannel, and the remainder anthracite. How much
is anthracite ?

Find the second member of the following equations

:

34. A - i + I - I = ?

35. 4| + 16 A - ^ - 3| = ?

36. im + 111 - 21t% - 91 = ?

37. 18y% + 38 - 11t% - 17|| ^ ?
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MULTIPLICATION OF FRACTIONS.

Mental Exercises.*

179 . 1. How many sevenths are 3 times 4 sevenths?

2. What part of a mile is 2 times -| of a mile ?

3. At a yard, what will 4 yards of ribbon cost ?

Analysis.—

i

times or x 4=$“g®-=$3L Or, =

4. If a boy earn a day, what will he earn in 3 days ?

In 4 days ? In 5 days ? In 6 days ?

Show that multiplying tlie numerator of by 5, or dividing the

denominator by 5, multiplies the fraction by 5. (1C3, I.)

5. Multiply by 4 ;
|- by 7 ; ^ by 5 ;

by 9 ; A by 8.

A fraction is multiplied by a number equal to its denominator by

removing the denominator. Thus, f x 7 = 6.

G. Multiply i by 8 ; iV hy 10 ; iV hy 17 ; ^ by 13.

Cancelling a factor of the denominator multiplies the fraction by

that factor. Thus, x 5 = | = 3^ ;
x 6 = = 3|.

7. Multiply -1^ by 5; ^by8; by 3 ; ifby7.
8. At a pound, what will 4 pounds of tea cost ?

9. If a horse eats f of a bushel of oats in a day, how
much will 2 horses eat ? 4 horses ? 8 horses ?

10. At $5| each, what will 4 hats cost ?

Analysis.—$5| = and 4 times = $21|. Or, 4 times

— 1|, and 4 times $5 = |20 ; $20 + $1^ = $31J.

11. Multiply 4| by 3 ; 7| by 4 ; 8f by 6 ; 7^ by 5.

12. At |4| a ton, what will bo the cost of 2 tons of coal ?

13. AVhat is ^ of 15 yards ? ^ of $25 ?

14. Multiplying by etc., is the same as dividing

by what integoTs ?

* Whenever practicable, every recitation in arithmetic should be commenced
with a brief mental, exercise or drill, followed by a corresponding written one.
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15. I is how many times What is f of 16 ounces?

16. Multiplying of 24 by 5 is the same as multiplying

24 by what fraction?

17. Which is greater, | of 20, or 20 x f ? 24 x |, or | of 24 ?

18. When the multiplier is a fraction, the word

should be used, and not “ timef'’

19. At $9 a barrel, what will f of a barrel of flour cost ?

Analysis. Since 1 barrel costs $9, f of a barrel costs 2 times ^ of

$9, or I of 1 9. of $9 is $3, and f of $9 is 2 times $3, or $3.

20. What is I of 12 ? f of 45 ? | of 31 ? | of 42 ?

21. If a man can do a job of work in 30 days, in what

time can he do of it ? f of it ? f of it?

22. At the rate of $16 for a ton of hay, what is the value

of f of a ton ? Off of a ton ?

Show tliat multiplying an integer by a fraction is the same as taking

the fractional part of the integer.

23. What is I of 16? 16 x|? f of 21 ? 21 x|?

Multiplying a fraction by an integer, or an integer by a fraction is

the same, since either factor may be regarded as the multiplier.

24. At 18 a yard, what will 6f yards of cloth cost ?

Analysis. 6| times f8. 6 times $8 are $48, and f of $8 are $5^ ;

$48 + $5^ = $53y Hence, etc.

25. Multiply 7 by 5^; 12 by 7|; 6 by 9|.

26. At 12 cents a pound, what will 4-|- pounds of sugar

cost ? 7f pounds ? 9f pounds ?

27. What is f of 4 yards ? y of 9 days ? f of 6 tenths ?

28. What part of 1 is f of |- ? f of f f of f ?

29. Taking f , f, and f of a fraction is the same as di-

viding by what integers ?

30. Whatisf of $12? fof $12? f of f? f of f?
31. What is f of $^ ? | of of a mile ?

The word ‘'of” between two fractions is equivalent to the sign ( x)
of multiplication. Thus, f of | = f x | ; f of 10 = f x 10.
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32. At a yard, what is f of a yard of cloth worth ?

AjTAliYSis. Two times or | of of = and 2 times

f/t = $ i^'

33. Multiply -f by i; by|; byf; by|; by|; byf.

34. What is I of f ? foff? -I
of I? fx|?

35. At a gallon, what will f of a gallon of syrup cost?

36. At $6f a ton, what will f of a ton of coal cost?

Analysis. It will cost of $6|, or 3 times 4 of $6| ; $6| = $\®-,

and |- of $-5/ = $-5^ X I = . Hence, etc.

By cancelling the factors common to the numerators and denomina-

tors before multiplying, the operation is shortened, and the answer

obtained in the loicest terms.

37. What is \ of 3^ miles ? f of 2f acres ? f of $5^ ?

38. Whatisfxf? iVx*? 2ixf? ix3|?
How does cancelling equal factors in the numerator and denomina-

tor affect the value of the fraction ? Why ? (1 lO, II).

39. What will 4f cords of wood cost, at |3f a cord?

Analysis. 4| = V. and $3f = x^ = $17i-

40. What is 2f times If | of 4^ pounds ? 3|- times 12^?

41. If a man owning of a vessel, sells f of his share,

what part of the whole vessel does he retain ?

42. If a horse trots 6f miles an hour, how far will he trot

in f of an hour ? In f of an hour ? In 1-|- hours ?

Multiply

43. f by 8.

44. \ by 7.

45. f by 6.

46. by 14.

47. 12 byf.
48. 16 byf.
49. 24by|.
50. 40 by3^V-

51. 4| by 5.

52. 6| by 8.

53. 12|by6.
54. 10^ by 10.

55. 9 by 3f.

56. 12by4f.
57. 11 by 7i
58. 8 by l(Jl

What is the value of

59.

60.

61.

|x|?
f x|?
*xf?

62. 4ix|?
63. -1x2^?

64. X 3f ?

65. 3^x4^?
66. Ifx2f?
67. 4^2^ X If?

68. f offx4?
69. l^xfof-l?

70. f of^off?
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71. If a peach-basket hold f of a bushel, how much will 3
baskets hold ? 5 baskets ? 6 baskets ?

72. At $5| a yard, what will 4 yards of cloth cost ?

6 yards? 7 yards? 8 yards ?

73. When hay is $20 a ton, what must be paid for | of a

ton? iofaton? |? |? -|? |? |? ^h?
74. At 6^ cents a pound, what will f of a pound of rice

cost ? If pounds ? 8 pounds ?

75. John had $^, and gave | of it to his sister Nellie.

What part of a dollar did he give her ? What part had he

left ?

76. At $f a bushel, what will f of a bushel of pears cost?

I of a bushel ? 1% of a bushel ?

77. If I give I of to a beggar, what part of a dollar

do I give him ? What part have I left ?

78. How far is it from New York to Philadelphia, if f of

50 miles is f of the whole distance ?

79. What will 2f bushels of peaches cost, at $2f a bushel ?

Find the value of

80. I of 12.

81. 14xlf.
82. 5fxf.
83. X 6.

84. loffofi.
85. 10xfof5f.
86. f of 2|.

87. | + 4fxl,C

88. 4f+ |-|of3f.
89. -ix7f-4|+ lf.

90. Aof 4f+ |of 6.

91.

180, Pkinciples. I. The product of iiuo or morefactors,

whether integral or fractional, is the same in whatever order

they are used.

II. The value of a fractioyi is multiplied, hy multiplying

its numerator, or dividing its denominator by any integer.

(164, I).

III. The product of an integral or fractional number by a

fraction is equal to such a part of the multiplicand as the

multiplier is of the unit L
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Written Exercises,

181 . In the multiplication of fractions, either

1st. One of the factors is a fractional number, and the

other integral. Or,

2d. Both factors are fractional.

1. Multiply by 8.

Operation. x 8 = = f = If. Or, ^ x 8 = = |=1|.

2. Multiply 8 by

Operation. 8 x = f = If. Or, 8 ^ 24 x 5 = | = If.

(180, Prin. I).

Or, both factors in the above examples may be put in fractional

form and written thus ; ^ x f, dr f x = If.

It is obvious, that multiplying a fraction hy an integer, or

an integer hy a fraction, is essentially the same. (Prin. I).

By the use of a vertical line and cancellation, we have one

uniform process, by which all the operations in multiplica-

tion of fractions are much abbreviated and simplified.

When either factor is an integer, place it on the right of the line

;

when both factors are fractional, place the numerators on the right,

and the denominators on the left. The product of the numbers on

the right, divided by the product of those on the left, will give the re-

quired product.

3. Multiply IGf by 12. 4. Multiply 18 by 6f.

16| Or, 16f = ^^ 18 Or, 6f = ^
12 ^0 149 '

192 =16 xl2 12
^

108 = 18x6 0 58

6|= fxl2 3 596 8 = f of 18
116

198| = 16f X 12 198| 116 = 18x6i

We may multiply the integral and fractional parts separately, and

unite the results
;
or, reduce the mixed numbers to improper fractions,

and multiply as in Examples 1 and 2.
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5. Multiply by 38^.

A A-1?
u^i$~ 35'

n 6

Or, ’

35

Multiply

=

6. Multiply I of 2f by | of 12.

3 $

^x^x^x-r=15. Or, ^

_1

1

5

$

15 = 15

7. 56 by

8. 120 by A.
9. ffby^o.

10. ^ by

11. 8|byf.
12. -II by 3|.

13. 7fby5^.
14. I of f by I of 4|-.

15. 15 by I of II of 6.

16.

Multiply 142-1^ by 30 ;
84 by 32tS^; 47| by 18|.

Eules foe the Multiplication of Feactions.

I. When either factor is a fractional number

:

Multiply together the integer and the numerator of the

fraction, and lorite the product over the denominator.

II. When loth factors are fractional numbers

:

Multiply together the numerators for the numerator of the

product, and the denominators for the denominator of the

product.

All factors common to tlie numerators and the denominators

should be cancelled before multiplying.

Find the cost of

17. 125 bushels of potatoes, at a bushel.

18. 283^ yards of cloth, at $4 a yard.

19. 56 pounds of coffee, at S|- a pound.

20. I of a yard of silk, at $3% a yard.

21. 120 pounds of wool, at 37|- cents a pound.

22. f of 15|- yards of satin, at $4| a yard.
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23. 214| pounds of beef, at 9|- centg a pound.

24. 32f tons of coal, at $6-^- a ton.

25. 15|- quarts of milk, at cents a quart.

26. f of 20 cords of wood, at $4-j3g. a cord.

27. 26-| pounds of fish, at 4| cents a pound.

28. of 87|- acres of land, at f of $60^V an acre.

29. 75|- bushels of wheat, at a bushel.

30. 112|- barrels of flour, at 17^ a barrel.

31. 106^ baskets of peaches, at a basket.

32. of f of 9 tons of hay, at $15|- a ton.

33. A machinist’s wages were |4|- a day, and by over-

work, he made $| a day more. What did he earn in lOf

days ?

34. If I purchase a carriage for $245-|^, and sell it for | of

the cost, what do I lose ? If for 1-^ times the cost, what do

I gain ?

35. If a family burn If tons of coal a mouth, how much
will 4 families burn in 5 months ?

36. The sum of three faetors is 25 ;
the least is 4|-, the

greatest is 12f. What is the product of the three ?

Find the product of

37. -fl and

38. -^andff
39. 6|and2^.
40. 15fand3f.

41. 7|and|of6f.

TB’ l‘4 >

43. 8X,4|,and24|.

44. 19fand|of

45. f, 2|, and 3^^.

46. 2^, and If
47. 7f 1^, and Ilf.

48. I of 8 and f of 3f

Find the value of

49. f X -I + f of f X 2.

50. 6| X If X

51- (4-i) X (I + i) .

52. 3f X I - 2f X *.
53. 3^x5^x^ — ^ •

64. (4ixi + li)x3i-*.

55 . (19|_^|)2^_(
3i _ 2f).

56 . 19f - 3f X 3i - 2f
67 . 19|-(3|-x 3i- 2|).

68. 3f+ 21x10^ + 124-8*.
59 . 6fx 5t- 4|x 2f + 144.

00 . 6 | x 5f -44 X 2| + i4.
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DIVISION OF FEACTIONS.
Mental Exercises.

182. 1. What is the quotient of 6 sevenths divided by 3 ?

2. What is the quotient of 8 ninths divided by 2 ? hy 4 ?

3. What is i of I ? i of iV ? i of ? i of if ?

4. Dividing by 2, 3, 4, 5, etc., is the same as multiplying

by what fractions ?

5. If 3 pounds of coffee cost
,
what will 1 pound cost ?

Analysis.—i of $f, or $fx 3 =$|- Hence, etc.

6. If 4 dozen eggs cost If, what is the cost of 1 dozen ?

How may a fraction be divided by an integer ?

7. Find the value of f of ^ ;
of h- 5 ;

of f of .

Show tliat dividing tlie numerator of by 3, or multiplying tbe

denominator by 3, divides tbe fraction by 3. (163, II).

8. Divide I by 2; | by 3 ;
-^-byd; by 7.

9. At 14 a yard, how many yards will |18f buy ?

Analysis.—

A

s many yards as $4 is contained times in $18|, or 1
of 18|. 18|= -V, and 1 of Or, of 18| is 4, and

2f remainder
;
and 1- of 2| or of | is f, and 4 + |=:4| yards.

10. Divide by 5 ;
by 7 ; lOf by 9 ; 12f by 4.

11. How many times will 16f gallons of vinegar fill a

vessel that holds 2 gallons ? 3 gallons ?

12. If a family burn -| of a ton of coal in a week, how
many weeks will 6|- tons last ? 8f tons ?

13. Divide f of 18 by f of 15
; f of 28 by of 30.

14. Divide 16f by 5 ; 12-| by 9 ; 25f by 12 ; 3f by 7.

15. How many thirds in 1 ? in 2 ? in 3 ? in 4 ?

16. In 1 hoAV many times f? f? f? f? f? f? f?

Show that dividing by etc., is the same as multiplying the

dividend by 2, 3, 4, etc.

17. How many times is 1 contained in 3 ? in 3 ? f in 3 ?
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18. In 2 how many times i ? f ? In 3 how many times

1 ? .g. ? 3 ?
0 * 5 * 5

*

19. Dividing 5 by f is the same as multiplying 5 by what

fraction ?

20. At each, how many shovels can be bought for $9 ?

Analysis.—As many as $| is contained times in $9 ; $9=$%^, and

6 sixths is contained in 54 sixths 10| times. Or, $| is contained in $1

1 times, and in $9, 9 times |, or times. Hence, etc.

21 . 6 is how many times f? f? f? |? f?
How may an integer he divided by a fraction ?

22. How many books can bo bought for |8, at If each ?

At $-1 each ? , At ? At ? At ?

23. If I of a yard of cloth make a vest, how many vests

will 9 yards make ? 12 yards ? 21 yards ?

24. At $1| each, how many diaries will $10 purchase ?

Analysis,

—

As many as $1| = $| is contained times in $10, or

$¥"^$l— t) times
;
hence, 6 diaries can be bought for $10.

25. Divide 14 feet by of a foot
;

by
;
by If ; 2|-

;

; 4f

.

26. How many barrels, each holding 2f bushels, will 9

bushels of apples fill ? 15 bushels? 20 bushels? 27f bushels?

What is the reciprocal of a fraction? (161).

Show by an example that multiplying an integer by the reciprocal

of a fraction dicides the integer by that fraction.

27. How many times can -5^ of a yard of ribbon be cut

from of a yard ? From ? ff ?

When the divisor and dividend have a common denominator, how
is the quotient found ?

28. How many boxes of figs at $| a box will $f purchase ?

Analysis.

—

As many as $| is contained times in $| ; and
$|=r$i§

; is contained in $4f If times. Hence, etc.

29. Divide | by | by f | by f ; fV by f.
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30. How many pounds of rice, at a pound, can be

bought for If ? For ? ^®r ?

When the divisor and dividend have not a common denominator,

how is the quotient found ?

31. At || a day, in what time will a boy earn |5f ? 110^ ?

' Reduce mixed numbers to improper fractions
;
then divide as you

divide one fraction by another.

32. How many times can a measure holding f of a bushel

be filled from 6|- bushels ? 7| bushels ?

33. How many days work, at 11^ a day, will |6f obtain ?

Analysis.—As many as $1| is contained times in $6|. $1J=$|
= $6. l-Y- -V- $1 = IV- ><

-I = ¥- = 4|. Hence, etc. Or,

multiply the dividend by the reciprocal of the divisor, f.

34. Divide 4|- by If; 5f by 2| ; 6f by 2^.

35. At 11^ a bushel, how many bushels of peaches 43an

be bought for I6f ? For lllf ? For 19^ ?

36. If f of a yard of silk cost l|-, what will 1 yard cost ?

Analysis.—1
yard will cost 4 times 4, or | of || = $|f = $1|-.

37. If I of a box of figs is worth If, what is 1 box worth ?

38. How old is Jessie, if 7f years is of her age ?

39. At || a pound, how much tea can be bought for |-|?

Divide

40. ^ of a rod by 6.

41. of an acre by 8.

42. 1 of I2f by If.

43. 14 quarts by 3f.

Find the value of

48. I of 2f |.

49. 31 -4- i of If.

50. 8f + 6f -4- 5.

51. 121 -4- 3f- if
52.

-I X 6 -4- 1 of If.

Divide

44. 3f gallons by 12.

45. 7f miles by 9.

46. 3f weeks by f
47. lOf acres by 2f acres.

53. (+ X f + ID
54. 8 (I of } X 6 + i).

55. 4|h- « + X |.

5«. 16J — 2| X 1|

67 . + ^) 8.
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183. Peinciples.—I. A fraction is divided by dividing

its numerator, or by multijplying its denominator by any in-

teger. (163, II.)

II. Any integral or fractional number is divided by mul-

tiplying it by the reciprocal of the divisor.

Written Exercises.

184. In the division of fractions, the divisor and divi-

dend are either

—

1st. The one an integral and the other a fractional num-

ber. Or, 2d. Both are fractional.

By the use of the 'vertical line and cancellation, all the operations in

division of fractions may be reduced to one imiform process, simple,

and often much abbreviated, only dijBfering from multiplication by

inverting the terms of the divisor (Pkin. II).

1.

Divide by 5.

OPERATION.

16

16

U
(163, II.)

2,

Divide 5 by

OPERATION.

3 x$

8
(183, II.)

3.

Divide of 3-^ by 2f x

OPERATION.

5of3J = ^5; 3f =
48

55 155

12 ~ 48

^
48 ^ 55

Or,

$
$ 31

11 4

1n
11 31

155
48“ • 48

2y\ Ans.

The references, with the analyses given in the Mental Exercises, are

quite sufficient to enable the pupil to understand and to explain every

operation under the head of Written Exercises.
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Divide

4. ff by 12,

5. f| by 15.

6. 42byf.

A by if.

8. 7|by2f.
9. If by 5f

10. 15ibyl4.
11. by 2f.

12. 6T^by2f.
13. 6f by^^ofS.
14. Axix2|bylf_
15. f of if by 3|.

Rules for the Division oe FRAcxions.

I. Wben tbe divisor is an integral number

—

1. Divide the numerator, or multiply the denominator of
the fraction iy the integer. (lOSj IL) Or,

2. If a mixed number, and more convenient, divide the

integer and fraction separately and unite the results.

II. Wlien tbe divisor is a fractional number

—

3. Change integers and mixed numbers to the form of

fractions ; then multiply the dividend by the reciprocal of

the divisor. (183, II.)

When tile pupil Is familiar with the various processes and the

principles involved, as taught in the preceding Mental and Written

Exercises, all operations in Multiplication and Division of Fractions

may foe i^erformed foy this one

G-eheral Rule,

Change all integers and mixed numbers to the form of
improper fractions. Inverting the terms of the divisors,

place all numerators on the right, and all denominators on

the LEFT of a vertical line. Cancel equal factors, if any,

and divide the product of the remaining factors on the right

by the product of the remaining factors on the left.

Find tbe value of

16. 45-^.
17. 112-t-^%.

18. 15|-*.

!

19
. 11- 3|.

)
20. 119 -d-l-.

! 21 .

22. 15|-^lf.

23. 73i-^7f.

24. f|~2f.
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25. 43i-^-9.
I

27. 56-4-lf I 29. 3f|^2f x3f
26. i|--7i. 1 28. of 3f I 30. f of

31. What number multiplied by will produce 64f ?

32. What number divided by 12f will give 9^?

33. The dividend is 4 times 3f, the divisor
-f

of 70yV j

what is the quotient ?

34. If 175 bushels of potatoes are raised on 2^ acres, what

is the average yield an acre ?

35. At $f a pound, how many pounds of tea can be bought

for $37^? For|28|? For $40|?

36. At $4| a bushel, how many bushels of clover-seed can

be bought for $17|? For|37i? For^f?
37. If 1 man consume f of a pound of meat, how many

men will consume f of 9f pounds ? -| of 32 pounds ?

38. At Ilf a bushel, how many bushels of wheat will pay

for f of a barrel of flour, at $10 a barrel ?

39. If 9f bushels of corn weigh 528f pounds, what is the

average weight of a bushel ?

40. How many pounds of coffee can be bought for 145 f,

at || a pound ? At If ? Atly^? Atl^?
41. If f of a lot is worth $1200, what is the whole worth ?

42. How many tons of hay, at |16|^ a'ton, will $203f buy ?

43. How many acres of land will |2187f purchase, at

I131f an acre ? At |84f ? At 175-j^?

44. If a man spend If a day for cigars, in what time will

he spend |25f? $50? |125yV? ^^5?

45. Allowing If bushels to an acre, how many acres can

be sown with 156f bushels of wheat ? 112f bushels ?

46. If of a farm cost $3155, what is the cost of the

whole ?

Find the value of

47. 3| of 2^^ -f- 5| of 8f ;
of 2f^f -4- 2f - 2f

.

48. 3f X i - 2^ X A; of (f + +
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15^
49. Find the value of

OPERATION.

^ = 15|-8^ = ifi- V =
-‘-i^ X A = 1|.

Explanation. This example simply means that 15| is to be di

vided by 8|. Similar expressions are sometimes called Complex Frac-

tions, and performing the division is called reducing a complexfraction

to a simple one.

When the terms of the dividend or divisor are connected by + or

—
,
these operations must be performed before that of division.

Find the value of

“1 or 8i-^6|. 52
• iof6|

66.
3i + 5/^

a., a. or 7|h-9. 53 — •

-u
“ '4'^ 5^ H X 3f ^

2| + 3f

The following sets of numbers will give all the exercise

upon fractional numbers that may he desired.

Thus, take the first set, f and | ;
find in their simplest form their

mm, difference, product, and lastly, the quotient of the first divided by
the other. Treat each set in the double columns in like manner.

58. i? f• 70. 8 13
125 3 0' 82. 4|, 12|. 94. 33^5 n-

59. 71. T

I

5 tV* 83. 9i5 U- 95. 130I 5

60. f- 72. 2 6 ^
155 10‘ 84. 56, 3f 96.

5 15|.

61. tV’ I-
73. h M- 85. IGf, Ilf. 97. 90A, 4f.

62. 1? f* 74. M5 1. 86. 3-i^- 98. lOOf,

63. tV I- 75. 21 13
3T5 TT- 87. if5 99. 191 159i

64. U, 1* 76. 'rii’ To* 88. 9A, 15.
100. i_ i.

65. i* 77. M5ff. 89. If 05 14^* 16’ tI
66. 78. 95 Vs- 90. i3|.

101. 1 3

67. 79. 91. H5 ni* 4
’ n

68. i.lf 80. l05 1^^* 92. 125, 8^.
102.

5 IM.
69. I- 81. iM' iSft:*

93. U, 80, 2|’ 3A



185 . The relation of one number to another is expressed

by the quotient obtained by dividing the number compared

by the number with which it is compared.

186 . Principle. Only like numbers, ivlietlier integral

orfractional, can be compared with each other.

Mental Exercises.

187 . To find what part one integer is of another.

1. What part of 5 is 4 ?

Analysis. 1 is | of 5, and 4 is 4 times 4 of 5, or f of 5. Hence, etc.

2. What part of 7 is 3 ? Of 8 is 7 ? Of 9 is 2 ?

3. What part of 6 cts. is 1 ct. ? Of $11 is $6 ?

4. What part of 60 is 40 ? Of 36 is 4 ? Of 42 is 7 ?

5. If a watch cost $60, and a chain $15, what part of the

cost of the watch equals the cost of the chain ?

6. If a chest of tea is worth $36, what part of a chest can

be bought for $9 ? For $6 ? $12 ? $4? $18 ? $27 ?

1 88 . To find what part a fraction is of an integer,

1. What part of 7 is f ?

Analysis. 1 is of 7, and | of 1 is f of or ^ of 7 ;
or, |^7=^.

2. What part of8 isf? isf? isf? f? -|? f? -^?
3. What part of $12 is $| ? Of 10 weeks is f of a week ?

4. What part of 15 acres is 1|- or f acres ? Of 8 is 2-|- ?

5. What part of $20 is $|- ? $3^? $f ? $f ? $f ?

6. If flour bought at $7 a barrel is sold at $8|-, what part

of the cost equals the gain ?



132 RELATIONS OF NUMBERS.

189 . To find ivhat part a fraction is of a fraction.

1. Wiiafc part of is f ?

Analysis. 1 is f of and |- of 1 is f of f ,
or || =

Or, |-v-| = I X f rr Hence, etc.

2. What part of f is |-? Of
-f

is |- ? Of f is Of | is |

?

3. What part of is -^ ? Of is -| ? Of 4-|- is If ?

4. What part of I8| is $5^? Of 5-| miles is 3^ miles?

5. Ella had and spent l|. What part of had she

left ?

6. At $lf a pound, what part of a pound will S| buy?

7. A man bought ^ of an acre of land, and sold ^ of an

acre
;
what part of of an acre had he left ?

190 . To find a number ivhen a fractional part is

given.

1. 24 is of what number?

Anautsis. If f of a number is 24, f of it is \ of 24, or 6; hence,

the number is 5 times 6, or 30.

2. GO is f of what number? y®y of what? |^? 4^? -}?

3. 9| is I of what number ? f of what? | ? f f ?

4. I is I of what number? f of what? -f? f ? 1 ?

5. Frank gave 60 cents for a knife, which was -j^ of what

he paid for a sled
;
what did the sled cost him ?

6. If of a ton of hay is worth $9f, what is 1 ton worth ?

7. 24 is f of how many times 6 ?

Analysis. If f of a number is 24, | of it is 6 ;
hence, the number

is 5 times 6, or 30 ;
and 6 in 30, 5 times.

8. 42 is I of how many times 12? 8? 6? 11? 9?

9. 14| is f of how many times 3 ? 11 ? 10 ? 8 ? 12 ?

10. 12f is of how many times of 40 ? | of 10 ?

11. is f of how many times of -| ? | of f ? i of f ?

12. A lady paid 150, which was | of what she paid for

10 yards of silk
;
what tvas the cost of the silk a yard ?
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13. 4 of 56 is I of how many times 20 ? 9 ? 8 ? 10 ? 12 ?

14. I of f of 40 is I of I of how many times 8 ? 6 ? 7 ?

15. f of 32 is f of 4 times what number?

Analysis, f of 33 is 34, and 34 is f of 38 ;
28 is 4 times 1 of 38,

wliicli is 7. Hence, etc,

16. I of 72 is ^ of 5 times what number ?

17. A merchant sold f of a piece of cloth for $45, at $3 a

yard
;
how many yards in the piece ?

18. Paid $10 for a pair of pantaloons, which was f of 3

times what I paid for a coat
;
what did the coat cost ?

19. A grocer, after selling -| of a barrel of sugar, had 60

pounds left; how many pounds did the barrel contain ?

Mental Exercises.

191. 1. The sum of two fractions is and one of them

is-^; what is the other ? What their difference ?

2. From what number must 4^ be taken to leave 7f ?

3. The greater of two numbers is 0^, and their difference

2^ ;
what is 3 times the less number ? .

4. The minuend is 12f, and the subtrahend 7| ;
what is

I of their difference ?

5. What number divided by ^ quotient of 3f ?

6. What is the product of 2f and ^ of If ?

7. The product of two factors is of 35, and one of the

factors is 4f ;
what is ^ of 3 times the other factor ?

8. The divisor is 4r|, and the quotient 3^; what is 4 times

| of the dividend ?

9. Find the sum of f of 3|^ and f. Their difference.

Their product. The quotient of the greater by the less.

10. Add 3 to both terms of the fraction
f. Is its value

increased, or diminished, and how much ?
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11. A farmer sold f of his sheep and had 80 left; how
many sheep had he at first ?

12. Sold a sleigh for $75, which was f of what it cost;

what was the loss ?

13. How much less than $5 will 12 pounds of coffee cost,

at $-3^ a pound ? How much more than f of 5 times $f ?

14. If yV of ^ fon of coal cost $4|, what will 3 tons cost?

15. At $14| a ton, what will | of a ton of hay cost ?
-f

of

a ton ?

16. When flour is $9|^a barrel, what part of a barrel can

be bought for $6 ? For $7 ? For $4| ?

17. At $1 a bushel, how many bushels of apples can bo

bought for 15^ ? For $7| ? For $9|- ?

18. By selling a harness for $60, I gained f of its cost

;

what did it cost ?

19. A man bought ^ of f of an acre of land, and his

neighbor bought f of the remainder
;
which bought the

more, and how much ?

20. Add 3 to both terms of the fraction f. Will its value

be increased or diminished, and how much ?

21. At $4^ a yard, what would f of a yard of silk cost ?

22. Three men bought a pile of wood for $56. The first

was to have f of it, the second
-I-

of the remainder, and the

third what was left
;
what was each man’s share worth ?

23. If 3 yards of shirting cost $|, what will 12 yards cost?

24. If of a bushel of plums cost $|, what will f of a

bushel cost ? 2|- bushels ? 3f bushels ?

25. If ofa bin of coal is worth $63, what is | of it worth ?

26. Paid $50 for a harness, and | the cost of the harness

was -3^ of the cost of my horse
;
what was the cost of both ?

27. John, after spending -| of his money, found that $6

was I of what he had left
;
how much had he at first ?

28. If f of a ton of coal is worth $4|, what are 7f tons

worth ? I of 12^ tons ? | of 15 tons ?
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Written Exercises.

193 . 1. What number diminished by f and ^ of itself

leaves a remainder of 240 ?

j

2o What number multiplied by 14^ will produce 1684| ?

Divided by 15f will give a quotient of 49f ?

;

3. If f of a yacht is valued at $3840|-, what is the value

I

of the whole? Off? Off? Off?
4. A has 125 acres of land, which is If times as much as

B has; how many acres has B?
5. Multiply the sum of f. If, and f, by the difference of

and and divide the product by of Iff.

;

6. What is the sum of f and its reciprocal ?

7. Two men working the same number of days earned

$76^, one receiving $2| and the other $3f a day
;
how many

days did they work ?

! 8. What is the product of If and its reciprocal ?

j

9. If 3f tons of hay cost $60, how much can be bought

[

for $39? For $75 ?
,

$120 ?

10. What is the quotient of divided by its reciprocal ?

11. A merchant deposited f of his money in one bank,

f of it in another, loaned f of it, and put the remainder,

$6142, in his safe
;
how much money had he ?

12. If I of a pound of tea cost $.50, what will 16f pounds

cost?

13. A and B contract to do a job of work. A does

and B and B receives $25 more than A
;
how much did

each receive ?

14. If f of a mill is worth $10000, what is f of the re-

mainder worth ? What is f of the whole worth ?

15. If f of a barrel of flour cost $6-|, how many barrels

can be bought for $104f ? For $52f ?

16. How many yards of cloth f of a yard wide will line

23 1- yards that is 1:^ yards wide ? That is f of a yard wide ?
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17. The difference between f and ^ of the value of an

estate is $2432. What is of of the estate worth?

18. What is | of an acre of land worth, if
-f

is worth $60 ?

19. A and B can build a house in 30 days; B can do the

work alone in 45 days. In how many days can A do it alone?

20. If of the rental of a store is paid for taxes, and the

owner saves $880, what rent does he get ?

21. A man bought peaches at $| a basket, and sold them

for $1^ a basket, and gained $52. How many baskets did

he sell ?

22. If f of f of a piece of work can be done in 16 days,

in what time can f of the whole work be performed ?

23. Find the sum, difference, and product of 19| and 10|

;

also the quotient of their sum divided by their difference.

24. A man bequeathed of his estate to his elder son,

and the remainder to his younger son, who received $1345.50

less than his brother. What was the estate worth ?

25. If a tank, whose capacity is 420 gallons, is f full, what

part of it would be filled if 87-|- gallons were added ?

26. A grocer bought 3 boxes of soap, each containing 75

pounds, at 6-^ cents a pound, and kept it until it dried away

in weight and then sold it at 9f cents a pound. What
did he gain or lose ?

27. If f of 8 acres of land cost $1011^, what cost 4 times

1^ acres ?

28. How many vessels, holding f of a gallon, can be filled

from of a barrel of 31|- gallons ?

29. If ^ of an acre of land cost $122^, what will 2|- acres

cost?

Keduce to the simplest form:

30. (2|T^ X 7"T^

31. I of
6| IH’

32.
ioflix4j

^ X of 3-| ( +



Inductive Exercises.

193 . 1. If a unit is divided into ten equal parts, what is

one part called? 3 parts? 6 parts?

2. What is the fractional unit of 3 tenths ? Of ? Of

any number of tenths ?

3. If 1 tenth of 1 is divided into ten equal parts, what is

one part called ? 7 parts? 15 parts ? 43 parts ?

4. Whatis^of^ofl?
5. What is the fractional unit of 7 hundredths ? Of 27

hundredths ? Of niimber of hundredths ?

6. If 1 hundredth of 1 is divided into ten equal parts,

what is one part called ? 9 parts ? 50 parts ? 125 parts ?

7. What is of of ^ of 1 ? of of 1 ? of

1-07 of 1 ?

8. What is the fractional unit of 9 thousandths? Of 47

thousandths ? Of any number of thousandths ?

9. What part of 1 is 1 tenth ? What part of 1 tenth is

1 hundredth ? How many hundredths in 1 tenth ? How
many tenths in 1 ?
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NOTATION AND NUMERATION.

194. A Decimal Fraction expresses one or more of the

decimal divisions of a unit.

Thus, ylo, xfoT? -riiloj are decimal fractions.

Hence,

The denominator of a decimal fraction is either ten, or

the product of two or more tens, the fractional units being

tenths, hundredths, thousandths, etc.

195. Decimal fractions, commonly called Decimals, are

usually expressed by writing the numerator only. Thus,

is written .5, and is read 5 tenths.

.25, 25 hundredths.
66

.125,
66 66 125 thousandths.

• —2-^
1 .07,

66 66
7 hundredths.

66
.016,

66 66 16 thousandths.
66

.0045, 66 66 45 ten-thousandths.

tcPASt .00245, 66 66 245 hundred-thous’ths.

196. The Decimal Sign ( .

)

or point determines, by

its position, the denominator of the fraction, and, in a num-
ber composed of an integer and a decimal, it shows where

the decimal part begins.

It will be seen in the above examples that there must be

as many places in the decimal as there are ciphers in the

denominator of the fraction
;
and that every decimal has for

its denominator 1, with as many ciphers annexed as there

are places in the given decimal.

When the numerator does not contain as many places as there are

ciphers in the denominator, prefix ciphers to the numerator until the

number of places is equal to the number of ciphers in the denomina-

tor, and prefix the decimal -point. Thus,

— -0036 ; etc.
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197 . Express in decimal form, and read:

•A tWo '1 0 0 ^ tWo-

A 1 0^0 6
6

TO 0 0 Tooi-o toMtt
1 7 tWo iWoV 3 24 .

10 0 0 100000

TOO- To¥oT 1 0 J 0 0 0

Express in the form of a fraction and read

:

.8 .27 .105 .08 .4320

.06 .006 .0105 .060 .00415

.25 .450 .0035 .240 .00084

.025 .03 .0009 .1250 .0010

.007 .010 .0320 .0008 .00005

198 . When an integer and a decimal are united, or writ-

ten together, the expression is called a Mixed Numler.

(
159 .)

The word “ and ” is always read between the integer and the deci-

mal. Thus, 9.35 is read, 9 and 35 hundredths
;
13.045 is read, 13 and

45 thousandths.

199 . The notation of decimals does not differ from that

of integers. It is but the extension of the same system, and

the application of the same principles in a descending scale.

Hence, having learned the scale of integers, and observed

the tenfold increase and decrease of its orders, the pnpil

need only add tli to the name of each order already known,

to carry the descending scale to any point or order desired,

since the same uniform law of value runs through the inte-

gral and decimal parts of the expression
;
that is, a unit of

any order is ten times the value of a unit of the next lower

order on the right, and one-tenth the value of the next higher

order on the left.

Hereafter, the terms fraction and decimal will be used to distin-

guish the common from the decimal form of expression.
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200 . The relation of integral and decimal orders of the

scale is clearly shown in the following

Table.

m
!=I .

O 02

02 .
•

02 a ^
S o 2

a sO 02 2 m 5

Names.
'sss 5 2 QP

Sh CC 02 «

^ la
P E-W

Orders.
'S 'B ^ • •

® O 20 w w 3 OiOZ

Units. 222 2 2 2 2 2 2.2 2

s

o

hEnW

5 - 'S^ iS S

O
c

E-

W

00 OS

222 222

Integers.

The number is read, 222 million 222 thousand 222, and

22 million 222 thousand 222 Jiundred-milliontlis.

201 . Since the unit 1 is the basis of’ all numbers, integral

and fractional, we make the order of units the starting-

point or centre of the system of notation and numeration of

decimals, designating it by the decimal point ( . ), placed

under, or at the right of it.

All integral orders on the left are multiples of this unit,

and all decimal orders on the right are decimal parts of this

unit, and the values of the units, equally distant from this

fundamental unit, are reciprocals of each other.

Thus, the 2d order on the left is 1 ten, and the 2d order on the right

is 1 tenth, and or .1 is the reciprocal of 10 ;
the 3d order on the left

is 1 hundred, and the 3d order on the right is 1 hundredth, and or

.01 is the reciprocal of 100, etc.

For convenience, the point is placed at the right of units instead of

under it
;
so when the expression is a pure decimal, the point may be

supposed to occupy units' place.
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203. Decimals, abstractly considered, express but one

kind of unit, and that of the highest order given, the lower

denominations being represented in decimals of the higher

order.

Thus, in the expression .32465, the point occupies the hundred's

order of the thousandth's period
;
hence we know at once that 1 one

hundred-thousand is the decimal unit, and that hundred-thousandths is

the name of the decimal.

In writing decimals, as in writing integers, all vacant orders must
be filled with ciphers. (10 .)

303. Since the value of a figure in a decimal expression

depends upon its position with reference to the decimal

point, removing a figure one place to the left by removing

the point one place to the right increases its value tenfold,

or multi'plies it by 10 ;
removing it 2 places, multiplies it by

100 ; three places, by 1000, etc.

Thus, .007 X 10 = .07 ;
.07 x 10 =r.7

;
.7 x 10=7. Or, .007 x 1000=7.

The number of decimal units remains the same, but their vcdue is

increased 10 times, by each removal one place to the left.

304. Conversely, removing a decimal figure one place to

the right, by removing the point one place to the left, di-

minishes its value tenfold, or divides^ it by ten; removing it

two places, divides it by 100 ;
three places, by 1000, etc.

Thus, .5-f-10=.05
;
.05-^10 = .005 ;

.005^10 = .0005. Or, .5-^-1000

= .0005.

The number oi decimal units remains the same, but their value is

made 10 times less by each removal one place to the right.

305. Annexing a cipher to a decimal multiplies both

terms of the fraction by ten; and removing a cipher from

the right divides both terms by ten. Neither operation

affects the value of the decimal, since the place or distance

of the significant figures, in relation to the fundamental

unit, is not changed.
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306. Principles. I. The laius of notation as applied

to integers and to decimals are the same. Hence,

II. Ten units of any decimal order make one unit of the

next higher order.

III. The value of any decimal order of units depends

upon its position at the right of the decimal point. (199.)

IV. Each removal of a decimal order one place to the left

increases its value ten-fold. (14, III.)

V. Each removal of a decimal order one place to the right

diminishes its value ten-fold. (14, IV.)

VI. Annexing or rejecting ciphers at the right of any

decimal does not change its value.

Written Exercises.

307. Express as decimals

:

1. Forty-five thousandths. = .045.

2. Thirty-four hundredths. Six thousandths. Three

hundredths.

3. One hundred forty thousandths. Twelve ten-thou-

sandths.

4. Eighty-two ten-thousandths. Ninety-six thousandths.

5. 84 ten-thousandths.

6. 2034 ten-millionths.

7. 450 ten-thousandths.

8. 642 millionths.

9.

12406 ten-millionths.

10. 934 hundred-millionths.

11. 36 ten-thousandths.

12. 104 ten-millionths.

13.
1

^TTOIT- 1

19. 327yfo-
1

22. 75y^.
1

Pi'- 5'^ToWo- 1
20. 1240y|io.

1

23. 120yi^.

15.
1

18. 146-1^^.
1
21.

1

24. lOOOy^^.

25. Six hundred ten thousand and 249 millionths.

26. Ten million 5 hundred thousand and 105 hundred-

thousandths.

27. Eighty thousand 142 and 13601 millionths.
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Eules for Decimals.

L To lurite a decimal.

Write the numerator of the decimal as an integral num-

ber, filling the vacant places, if any, with ciphers, and place

the decimal point before tenths.

II. To read a decimal.

Read the decimal as if an integral number, and give it

the name of the right-hand order.

Express in decimal form the following

:

28. Three hundred twenty and five hundred seven ten-

thousandths.

29. Two million 25 thousand and 631 ten-millionths.

30. Seven thousand and 3204 hundred-thousandths.

31. .1272.

32. .00425.

33. .60300.

34. .000572.

35. .0040071,

7.032.

29.1037.

40.00036.

39. 2.20075.

40. 16.00009.

Copy and read the following

:

36.

37.

38.

41. .000384.

42. .7062005.

43. 96.003007.

44. 8.03140.

45. 247.8640.

208. Currency is a term applied to coin, notes, biUs of

exchange, or to any substitute for money, employed in trade

and commerce.

209. United States Money is the legal currency of

the United States, and as its denominations increase by the

decimal scale, it is a Decimal Currency.

It is sometimes called Federal Money because issued by

the Federal Government.



144 DECIMALS.

310. The denominations and scale of United States

Money are shown in the following

Table.

10 Mills {m.) — 1 Cent. c. or ct.

10 Cents = 1 Dime. d.

10 Dimes = 1 Dollar. $

10 Dollars = 1 Eagle. E.

11 = 10 d. = 100 ci = 1000 m.

In business operations eagles are regarded as tens of dollars, and

dimes, as tens of cents. Thus, 5 eagles is written as $50, and 5 dimes,

as 50 cents.

311. Since the dollar is the unit of United States Money,

dollars are written as integers, with the sign (I) prefixed

;

and the lower denominations are written as decimals—that

is, as tenths, hundredths, and thousandths of the dollar.

Thus, 13 dollars 4 dimes 6 cents 7 mills is written $12,467. Hence,

dimes are tenths of a dollar
;
cents are tenths of a dime, or hundredths

of a dollar
;
and mills are tenths of a cent, or hundredths of a dime, or

thousandths of a dollar.

313. In business transactions, cents are often written as

fractions of a dollar
;
and the half-cent either as a fraction

or as 5 mills.

Thus, $7.42 may be written $7^%% 5
44|- cents, $.44^, or $.445.

Generally, in business calculations, if in the final result the mills

are less than 5 they are not regarded
;

if 5 or more than 5, they are

considered a cent. Thus, $9,234 would be called $9.23, and $9,236

would be called $9.34. This usage will be adopted in the answers to

examples in this book.

313. PEnsTCiPLE.-— TVte system of notation, and all the

operations in decimal currency, are the same as correspond^

ing operations in integers and decimals.

l
1 .

5 S
ra a
£ S
-S §
fl o

W H
1 1

Cts. M.
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REDUCTION OF DECIMALS,
Inductive Exercises.

214. 1. How many tenths in 3 units? In 3 ? 4? 5®

3,

How many hundredths in 1 unit ? In 3 ? 5 ? 6 ?

3. How many tenths in 50 hundredths ? In 60 ?

4. How many hundredths in 3 tenths ? In 4 tenths ?

5. In 1 dollar how many tenths of a dollar ? How many
hundredths f How many thousandths ?

6. In 3 dollars how many dimes ? How many cents ?

7. How many thousandths in 3 units ? In .3 ? In .35 ?

8. In 40 hundredths how many tenths ? Thousandths ?

9. Ill 40 cents how many dimes ? How many mills ?

10. In 5000 mills how many cents ? Dimes ? Dollars ?

11. How many thousandths of a dollar are 7 mills ? Are

8 cents ? 45 cts. 8 mills ? 13|- cts. ? 37|- cts. ?

13.

What decimal part of a dollar is 7 cents ? 37 cents ?

13. Express as cents |4; $5.36; $14.25; $10.30.

14. Express as mills 35 cts.
;

37|- cts.
;
75 cts.

;
87|- cts.

15. How are dollars changed to cents ? Cents to mills ?

Dollars to mills ?

16. How are mills changed to cents? Cents to dol-

lars ?

17. In .900 how many hundredths ? How many tenths?

18. How are thousandths changed to hundredths F Hun-
dredths to tenths ? Tenths to units ?

19. How are units changed to tenths ? Tenths to hun=
dredths ? Hundredths to thousandths ?

30. How is any integer or decimal changed to higher

orders of units ? To lower orders ? (206, IV, V.)

31. Change .6 to hundredths. To thousandths.

33. Change .4 and .03 to thousandths. .05 and ,013.

33. Change .3, .03, and .025 to equivalent decimals

having a common denominator of 1000 ; of 10000.
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24. Reduce .8, .250, aud .400 to equivalent fractions

having the least common denominator.

25. How are decimals reduced to a common denomi-

nator ? State the principle. (306, VI.)

26. Express .5 as a fraction in halves ; .25 in fourths,

27. How many halves in -f^o ^

28. In .50 how many halves ? Fourths? Tenths?

29. Express as a fraction in its lowest terms .20 ; .8 ;
.40.

30. How is a decimal changed to the form of a fraction ?

81. How many tenths in 1 ? In of 1, or ?

32. How many hundredths in 1 ? In |- ? In ^ ? In f ?

33. How many cents in ||^ ? In ||- ? In If ?

34. How many tenths in -| ? In f ? In ^ ?

35. Express decimally
; j; f as hundredths

; | ; -^V

36. In I how many tenths ? Hundredths ?

37. Change to the form of a decimal f f | f ; f.

38. How is a fraction changed to the form of a decimal ?

Written Exercises.
315. 1. Change 1575 to cents

;
184. 62 to cents. (41,4.)

2. Change 2684 cents to dollars
;
68250 mills to dollars.

3. Change 14.875 to mills
;
$.926 to mills.

4. Change 842 cents to dollars
; 785 mills to cents.

5. Change 30256 mills to dollars
;
65 cents to mills.

6. Reduce 3.5, .225, and 4.0015 to equivalent decimals

having a common denominator.

7. Reduce 4 tenths, 28 ten-thousandths, and 156 hundred •

thousandths to their least common denominator.

Reduce to the least common denominator

:

8. 42.04, 125.126, .0036, .108, and 5.00306.

9. .60034, 325.06, 4.00074, .0861, and 25.8.

The Inductive Exercises and the principles taught, are sufficient

to enable the pupil to frame all rules necessary for the Written Exer-

dses in decimals.
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10. Change .G25 to an equivalent fraction.

Operation.— . 625 = 3*^}- =
Change to equivalent fractions in their lowest terras j

11. .04. 15. .48. 19. .068. 23. .0065. 27. .00032,

12, .12. 16. .64. 20. $.375. 24. .9375. 28. .59375.

13. .80. 17. .35. 21. $.875. 25. .3125. 29. .00060,

14. .45. 18. .125. 22. $.1875. 26. .0024. 30. .6875.

31. Change .16f to an equivalent fraction.

OPKBATIOK.- ,16t = = I’-
= 1,

Change to fractions in their lowest terras :

32. 1.061; $.33.^.

S3. I.08I-; 1.37-1:.

34. 1.12-1; $.311.

35. I.62i; .312^.

36. $.18|; .833^.

37. $.87i; .007|.

38. .0008^.

39. .1666|.

40. .14281

41.

Express by an integer and a fraction $14.1 2|-.

Operation.— $14.12|- = $14^^^ = $14^.

In like manner express :

42. 15.775.
I

44. 150.37|-
;
9.007|. I 46. $125.00|.

43. $87.4441.
1

45. 705.41|; 20.05|. |
47. $8,083^.

216 . 1. Change f to an equivalent decimal.

OPERATION.

I - = iWo = -375. Or, I = = .375.

Eeduce to equivalent decimals

:

2. f; -hi 8. U; -No-

3- -A-; 3- -rii ;^o- Ns 1 ffi-
10. -ioV

11. tIfo j

13. lo-ori flo*

217 . When the numerator, with ciphers annexed, is ex-

actly divisible by the denominator, the result is called a

Perfect Decimal. Thus, .25, .375 are perfect decimals.
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218. When the denominator of a fraction in its lowest

terms contains any other prime factor than 2 or h, the

division of the numerator by the denominator cannot be

exact, and the result is called a Circulating Decimal
;
and

the figure or set of figures repeated is called the Repetend.

Thus, .333+ and .4545+ are circulating decimals, and the repeating

figures, 3 and 45, are the repetends.

219. A repetend is usually written but once, and a point

( . )
is placed over the single figure, or the first and last of

the set of figures.

Thus, .66+ and .216+ are written, .6 and .216.

220. A Pure Circulating Decimal contains no figures

besides the repetend
;

as, .5, .i25, .i067, etc.

221. A Mixed Circulating Decimal contains other

figures before the repetend, called the finite part of the deci-

mal
;

as, .227, .048, .18243, etc.

Change

1. To perfect decimals: ^ of 2f

;

2. To pure circulating decimals: | t 1 If j tVt 1

3. To mixed circulating decimals

:

222. Eeducing ^ to a decimal, the result is .111 + ,
or .1

;

and since .i is the decimal equivalent for .2 must be the

equivalent for f ; .3, for f ;
and so on to .9, equal to or 1.

Again, -gig reduced to a decimal is .0101+, or .Oi; and

since gV = -Wd
= = -^3, etc.; -g^ = .001001+,

or .OOi; and -g-fg-
= .002; = .i45, etc. Hence,

A repetend is changed to a fraction by writing for a de-

nominator as many nines as there are figures in the repetend-

Thus, .3 = I; .27 =: U ;
.409 = .4^^^ = 4*.
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1.

Change .23i to the form of

a fraction.

OPERATION.

i3i = W -

In like manner change to the form of fractions:

2. .3; .7. 4. .M; .4i 6. .045; .729.

•CO
•0CO 5. .66; .61. 7. .972; .324.

10. Change .138 to the form of a fraction.

OPERATION.

.138 = .13f
_ 1^31 _ ^5 _ _

5
_

100 900 36

8. .4158.

9. .9512L

llo Change 4.328 to a mixed number.

OPERATION.

328 - 3^ - 2M _ _ .^5...328 - .3gf _

Hence, 4.328 =

Change to fractions and mixed numbers :

12. .07; .571 15. 2.0M. 18. 3.065.

13. .083 ; 5.2L 16. .5921 19. 7.1891

14. .309; 4.37. 17. 3.456. 20. .00i85.

21. .0227.

22. .35i3i

23. .01136.

ADDITION AND SHBTEACTION OF DECIMALS.

Inductive Exercises.

233. 1. What is the sum of 5 tenths and 4 tenths? Of

^ and -^ ? Of .4 and .7 ? Of .6, .5, and .2 ?

2. What is the difference between -3^ and ^ ? .7 and .4 ?

and ? . 18 and . 12 ? .36 and .05 ?

3. Read .56 in tenths and hundredths. Read .325 in

tenths, hundredths, and thousandths^
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4. What is the sum of and Of .07 and .28 ?

.3, .05, and .24?

5. What is the sum of 23 tenths and 7 tenths ? The dif-

ference? What is the sum of 36 hundredths and 2 tenths?

The difference?

6. How many tenths and hundredths in .7 less .55 ?

7. What is the sum of and yoSg-g- ? Of .2, .05,

and .012 ?

8. What is the sum of 5 and expressed decimally ? Of

9 and I? Of 6 and f ?

9. What is the difference between 3 and expressed

decimally? Between 26 cts. and 12cts. ? $.44 and $.30 ?

10. What is the sum of $2, $.12, and $.005 ? Of 50 cents

and $.25 ?

11. What is the sum of .3 and .045 ? The difference be-

tween .43 and .3

?

12. How many decimal places in the sum of tenths and

hundredths ? Of hundredths and thousandths ? Of tenths

and thousandths? Of hundredths and ten-thousandths?

13. How many places in the difference between tenths

and hundredths ? Between tenths and thousandths ? Be-

tween thousandths and ten-thousandths ?

Bind the sum and difference of

14. 4 dollars and .5 of a dollar.

15. .75 of a ton and .3 of a ton.

16. .9 of a gallon and of a gallon.

17. 3J yards and .25 of a yard.

18. .07 of a foot and If feet. I 20. 2| days and .6 of a day.

19. 10 rods and 5-6 rods. 1 21. $.75 and f of $.8.

324 . Peinciple. Only decimals of like orders, express-

ing parts of like units, can be added or subtracted.
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Written Exercises,

335 . 1. Find the sum of 18.7, 2. From 7.43 subtract

.3027, 136.415, and .08. .6214.

OPEKATION.

18.7 Or, 18.7000

.3027 .3027

136.415 136.4150
.0800

155.4977 155.4977

OPERATION.

7.43 Or, 7.4300
.6214 .6214

6.8086 6.8086

Explanation. The arrangement of the given numbers must be

such that the decimal points shall stand in the same vertical line.

Then, since decimals are written upon the same scale as integers,

they are added and subtracted in the same manner, and the proofs are

the same.

The number of decimal places in the answer will be the same as in

that one of the given numbers which contains the greatest number of

places.

Find the sum

3. Of 7.36, 1.24, .0346, 5.00164, .570036, and 14.09.

4. Of $24,035, $150.10, $.965, $3.50, and $225.

5. Of 48.7f, 5,3841, .4726|, 124.56^\, and 17. 0|.

G. Find the sum of 46 hundred, 46 tens, and 46 tenths.

7. From 715 and 45 hundredths subtract 715 hundredths.

8. Find the sum of 900 dollars, 800 cts., and 500 mills-.

9. From 827 thousandths subtract 32468 ten-millionths.

10. Find the sum of 250 dollars 24 cts. 6 mills, 28 dollars

10 cts., 5 dollars 8 cts. 5 mills, and 62 cts.

11. A man sold a house for $9840.50, which was $542|

more than it cost him. What did it cost him ?

12. A lady bought a shawl for‘$35|-, a bonnet for $9.37|-,

silk for a dress for $42.75, and a pg,ir of gloves for 1 dollar

and a half, and gave in payment a $100 bill. How much
change ought she to receive ?
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Find the sum, and the difference, expressed decimally, of

13. 32.0624 and 7.34.

14. 175.85 and 16.00156.

15. 4.0602 and .000314.

16. 884.721 and 1500.008.

17. 400 tons and 108.75 tons.

18. 25.025 rods and 120f rods.

19. $187,874 and $50,125.

20. $256| and $26.37|.

21. $300 and|35-i|.

22. 225 and 225 hundredths.

23. $1200 and $500-|.

24. 84 and 84 tenths.

25. 10 and 6 millionths*

26. .2| and .02-g'^g-.

27. $5f^ and $.57.

28. .6^ and.06|-.

29. 1| and 45 tenths.

30. $.625 and$|.

31. $27| and $40.

32. .8 and .08f.

33.

If a barrel of flour cost $10|, a ton of coal $6^g-, a ton

of hay $19f, and a barrel of sugar $21.37|-, what is the cost

of aU?

Find the value of

34. 200 + .02 - 1.0002.

35. $75.10— ($.05 + 125^).

36. 4^-.9-(.25 + f|).

37. $750-($476.06i-$87^).
38. .95|-y\ + .16i + .08i.

39. $u + $Ll8f-$lTVo-

MULTIPLICATION AND DIVISION OF DECIMALS.

Inductive Exercises.

236. 1. What is 4 times 2 times .4? 2 x .4 ?

2. What is of 6 tenths? ^of of .9? .6 h-3? .8-^4?

3. What is of .25 hundredths ? of of .40 ?

4. What is 6 times yfg- ? 5 times y^Vo ? -06x4? .008 x 5 ?

5. What is of 60 thousandths? \ of .025 ? .064 -f- 8 ?

6. What is -^x3? 6x.4? .8x7? 12 x.5? .9x9?
7. WhatisfyXi^? .5x.6? .7x.4? .9x.6? .5x.ll?

8o Whatis^^Xyf^? -04x5? tJo-XtIt? .06x.08?
9. Divide .36 by 6 ;

.48 by 8 ;
.63 by 9 ;

.84 by 12.
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10. WhatisT^xS? .9 x.4?
11. What is 9 times $.4 ? 6 times ^.09 ? $.12 x 7 ?

12. Divide .9 by 3 ;
.84 by 7 ;

.096 by 12 ;
.040 by 8.

13. What is .8 X.9? .72^8? .72-^9? .96-^12?

14. The product of two factors is .120, one of which is .8
;

what is the other? If one is .06, w^hat is the other ?

15. Divide 5.6 by 8.

Opeeation. 5.6 equals 56 tenths, and i of 56 tenths is 7 tenths,

or .7.

16. What is \ of 13.2 ? \ of $.66? $.063 divided by 9?

17. Multiply 3 by 5; .3 by 5 ;
.03 by .5; .003 by .05.

18. Divide .45 by 5 ;
.45 by .5; .45 by .05 ;

.045 by .005.

19. The product of two factors is .0064, one of which is

.08 ;
what is the other ?

20. How much is .12 of a ton multiplied by .7?

21. What is .125 of a ton divided by .5 ? $.75 .25 ?

22. How many decimal places in the product of any two

decimals ?

23. Of what two factors is the dividend the product ?

24. Then how many places must the dividend contain ?

25. What is the product of units by tenths ? Of tenths

by tenths? Hundredths by tenths? Hundredths by hun-

dredths ? etc.

26. What is the quotient of tenths divided by units? Of

units by tenths? Hundredths by tenths? Hundredths by

hundredths? Thousandths by tenths ? etc.

27. How many decimal places in the product, if one of

the factors contain two places, and the other one ? If there

are three places in one factor, and two in the other ?

28. How many decimal places in the quotient, if there

are three in the dividend and one in the divisor? If tivo in

the divisor and tioo in the dividend ? If none in the divi-

sor and four in the dividend ? If two in the divisor and

none in the dividend ?
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227. Peinciples. 1st. For Multiplication.

I. The number of decimal places in the product of two

decimals is equal to the number of decimal places in both

factors.

2d. For Division.

II. The number of decimal places in the quotient is equal

to the excess of the numher in the dividend over that in the

divisor. Hence,

III. If the number of decimal places in the dividend is

the same as in the divisor, the quotient will be an integer.

The mimher of decimal places in the dividend must first be made
at least equal to those in the divisor before division is possible.

Written Exercises.
228. The operations and proofs of Multiplication and

Division of Decimals are the same as of Integers, with the

exeeption of locating the decimal point.

1. What is the product of 8.25 by .9 ?

OrERATiON.—1st. As in fractions : 8.25 x .9 = x =
7.425. (181, Rule II.)

2d. As in integers : 8.25 x .9 = 7.425. (227, I.)

2. Multiply .035 by .06. operation.

Since hundredths into thousandths prod uces hundred- . 035

thousandths, the product requires 5 decimal places. .06

Hence, 2 ciphers must be prefixed.
00210

3. What is the quotient of .215 divided by .5 ?

Operation.—1st. As in fractions : .215 -f- .5 — tW(T — iVc^

X — .43. (183, II.)

2d. As in integers : .215 divided by .5 — .43. (227, II.)

4. Divide 1.025 by 25. operation.

Since the dividend contains 3 decimal places and the 25)1.025

divisor none, the quotient must have 3 decimal places.

(227, II.)

.041



MULTIPLICATION AND DIVISION. 155

5. Divide 3 by .25.

First make the decimal places in the dividend equal to opekation.

those in the divisor, then the quotient will be an integer. .25)3.00
III.)

If there is a remainder the division may be continued,

each cipher annexed being a decimal of the dividend.

If the quotient is carried to three or four places, it is sufficiently

exact for most business transactions.

Multiply

6 . .4 by 400. 15. $146.75 by 2.04.

7. 125 by .65. 16. $150.7 by |of 2.5.

8. 3.26 by .019. 17. 96 tenths by .12^.

9. $17. 4- by 2.3. 18. 5.85 by 9.

10. 6.4 by .075. 19. 1.44 by 18.

11. .006 by .08. 20. .096 by 32.

12. 98.21 by 1.515. 21. 23.4 by .009.

13. 5.0204 by 40.2. 22. 45.3 by 302.

14. 3.0701 by 70.01. 23. $63.36 by .132.

24. Multiply 21.65 by . 042:
;
9.325 by 2.6 ;

$14.75 by 15.

25. Multiply $27 6|- by ,,085
;

.2c> by 3.02.

26. Divide 196.2 by .6; .327 by .6
;
19.62 by .06; $46.95

by .125.

27. Divide .1728 by .0144; 49000 by .007; 135.91 by

$.285.

28. Find the product of 9000 by 9 thousandths.

29. Find the quotient of 16.578 divided by 5.4
;
by .54 ;

by .054.

30. Multiply 4 millionths by 6 hundredths.

31. Multiply $84f by .25 ; 6f tenths by .031|-
;

by 2f.

32. Divide 2 and 22 hundredths by 74 ten-thousandths.

33. Divide .00005 by 2.5 ;
by .25 ;

by .0000025.

34. Divide 72.36 by 36 ;
by .0036

;
.003 by 1.6.

35. Divide 456 thousandths by 6 hundredths; by 12

ten-thousandths.
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a. To multiply a decimal by 10, 100, 1000, etc., move the

decimal point as many places to the right as there are ciphers

in the multiplier. (303.)

h. To divide a decimal by 10, 100, 1000, etc., move the

decimal point as many places to the left as there are ciphers

in the divisor. (304.)

Find the value of

36. 4.65 X. 025 X. 08. 41. (137.05-f-100) X. Of.

37. 7.6 X. 045 X 13 X. 0002. 42. ($425 X. 006) ^1000,

38. 6.45 x100x1 of .8x10. 43. (7.6875-f-187.5) x5f.
39. 27^xl000x.009|. 44. ($61,376--f-$2.74)xl0.

40. $320^^ X 10 X 2f^ X 100. 45. (11.74-1300) xf of .027.

46. If $1 in gold is worth |jl.07^ in paper currency, what

are $1000 in gold worth ? $100 ? $10000 ? $1500 ?

47. What is the cost of 246.04 acres of land, at $25.50 an

acre ? At $37| an acre ? At $56| ? At $100 ?

48. How many lots, each containing .87|- of an acre, can

be made from 12^- acres ? From 19.25 acres ?

49. Bought 20 pounds of sugar, at Ilf cts., 25 pounds of

coffee, at 28-|- cts., and 15 pounds of tea, at $.87f a pound.

What was the cost of all ?

What is the cost of

50. 75 sheep, at $7.62-| a head ? At $6| ?

51. 136f barrels of flour, at $9-| a barrel ? At $8.12|-?

52. 327fpounds of sugar, at lOf cents a pound ? At 8f cts.?

53. 23| tons of coal, at $6.37| a ton ? At $5f ?

54. 100 cords of wood, at $3.87|- a cord ? At f of $6f ?

55. 1000 barrels of apples, at $2f a barrel ? At $3.10 ?

56. 105f yards of cloth, at $4f a yard ?

57. 5000 bushels of wheat, at $1-| a bushel ? At $1.37-| ?

58. .625 of an acre of land, at $100 an acre ?

59.
-f

of 456 bushels of oats, at $.62f a bushel ?

60. f of 327.6 acres of land, at f of $124 an acre f
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What is the price of each,

61. If 894 pounds of sugar cost $80.46 ? If $58.11 ?

62. If 64 bushels of wheat cost $136 ? If $88 ?

63. If 100 acres of land cost $3325.50 ? If $2675 ?

64. If 2. 7 tons of hay cost $32f ? If $33|- ?

65. If 352|- pounds of coffee cost $66.09f ?

66. If 842f tons of railroad iron cost $55992.31 ?

67. If 251 yards of cloth cost $37.68f ? If $72.36 ?

68. What is the cost of 5^ bales of sheeting, each bale

containing 41| yards, at 12-|- cents a yard ? At 16f cents?

69. If 10-|- barrels of apples cost $22.75, what will 40:|

barrels cost ?

70. If ^ of one hundred pounds of coffee cost $7.81|-,

how many pounds can be bought for $20? For $100?

71. How many tons of coal, at $7f| a ton, will pay for

6|- barrels of flour, at $8| a barrel ? At $9-|- ?

72. Three men bought a piece of land containing 645

acres, and divided it so that the first had the second

had .375, and the third, the remainder. How much did

the third receive ?
'

73. If ^ of .5 of a barrel of sugar is worth $5|-, what is

f of .125 of a barrel worth ? of .62|- of a barrel ?

74. A man bought at one time 826|- bushels of wheat, at

$1| a bushel, and at another time 281|- bushels at $1.87^ a

bushel; then sold the whole at a proBt of $398. 01|. At
what price did he sell it ?

75. A farmer sold a merchant 25|- cords of wood, at $3|-

a cord, and received in payment 4 barrels of flour, at $8|

a barrel
;

1 barrel of sugar, containing 204 pounds, at 12^
cents a pound; some drygoods, worth $17.32-|; and the

balance in coffee, at 30 cents a pound. How many pounds

of coffee did he receive ?

76. (.025075 1.003) + (12:6“=r:Ml2 x — 1000| = ?

77. ($3250 X 2f -^*$561 - $83.12i $.875) h- 1000 = ?
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329 . To find the cost, when the thing or quantity
is sold by the 100 or 1000.

1.

What is the cost of 360 oak posts, at $8.75 per hun-

dred ?

= $31.50.

Explanatiok.—Multiplying the price operation.

of one hundred posts by the nuinber of $8.75 X 360
posts, gives a product 100 times too large

; ^00
~

hence, the product must he divided by

100. (104.) Had the price been by the thousand, then the product

should be divided by 1000. Hence,

The product of the quantity hy the price, divided hy 100 or 1000, as

the case may require, equals the cost.

The letter G is sometimes used for hundred and M for thousand.

2. What is the cost of 1672 feet of boards, at $1.75 per C. ?

3. What will be the freight on 675 pounds of merchan-

dise, at $. 62-|- per C. ? At $2.40 per M. ?

4. What will 'be the cost of 40000 laths, at $.28 per 0.,

and 1570 feet of boards, at $18.75 per M. ?

Find the cost of

5. 948 pounds of beef, at $12^ per hundred. At $10|.

6. 1368 feet of square timber, at $28 per M. At $26.50.

7. 5680 cedar rails, at $6|- per 100. At $56f per 1000.

8. 27890 bricks, at $10.40 per 1000. At $9^ per M.

9. 349 pineapples, at $9.17 per 100. At $75|- per 1000.

230 . To find the cost when the thing or quantity
is sold hy the ton of 2000 pounds.

1. At $6.50 a ton, what will 1680 pounds of coal cost ?

Explanation.—Since $6.50 is the operation.

price of 2000 pounds, $3.25 is the $6.50-1-2x1680
price of 1000 pounds. We obtain ~ 1000

~ $5.46,

the cost of 1680 pounds as in 229.
Hence,

The product of the quantity in pounds hygne half the price, or on6

half the quantity hy the price, divided hy 1000, equals the cost.
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2. Find the cost of 2760 pounds of hay, at $18| a ton.

3. A potter bought 5680 pounds of porcelain clay, at

117.50 a ton. What did it cost him ?

4. Find the freight on 7950 pounds of iron, at $2| a ton.

5. What will a load of plaster weighing 1784 pounds cost,

lat 12. 75 a ton ? At |2. 50 ? At $4| ? At 13. 62^ ?

6. What is the cost of 100 sacks of bone-dust, each weigh-

ing 112|- pounds, at 126 a ton ? At $31^ ?

7. What is the freight on 9860 pounds of iron, at $1.75

a ton ? On 18456 pounds, at $2.05 a ton ?

231 . Let all the operations and results in the following

examples be in decimals.

First, add the four numbers on each and every line of the two

double columns
; thus, 417 + .417 + 56.875 + .0144 = 474.3064, etc.

Next, take the first set of two numbers, 417 and .417, find their

difference, their product, and then the quotient of the first divided by
the second.

Treat each set of numbers in both double columns in the same
manner.

1. 417, .417. 16. 56.875, .0144.

17. 1.32, .7614948.

18. 40. 2, .82008.

19. .08748, .0081.

20. .90804, .7567.

21. 1.0665, .00135.

22. 3^, .014904.

23. .2219904, .3854.

24. 6if, 2.075.

2. 2.052, .0031.

3. .314, .0021.

4. .00281, .002.

5. 72.36, .0036.

6. .00005, 2.5.

7. 512.1, 56.9.

8. 10.005, .345.

9. 47.75,

10. 7f,

11. A, .005.

12. 3i,

13. 56i, .075.

14. 3.5, .016.

15. 11, 2.50.

25. Ifl, .00352.

26. .05j^^,

27. .7504, 1000.

28. .0016, 10000.

29. 998.4375, 17f.

30. 56.3f, 163tV.
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232. An Account is a record of items of debt and credit

between parties.

A person who owes money, goods, or services, is called a Deltor

;

and the person to whom the money, goods, or services are due is called

the Greditor.

233. A Bill is a written statement of goods sold or de-

livered, services rendered, or work done, with the price,

quantity, and cost annexed to each item,

A bill should also state the names of the buyer and seller, the place

and time of the transaction, and any special terms agreed upon by the

parties.

A bill is receipted when the words “ Received Payment,” or “ Paid,”

are written at the bottom, and the creditor, or some one acting for him,

affixes his name.

234.

In bills various characters and abbreviations are in

use. Tlij0 following are some of the most common

:

At. Exch., Exchange. No.'or j. Number.

Acc’t, Account. Esps., Expenses. Pay’t, Payment.

Am't, Amount, Fr’t, Freight. Pd., Paid.

Ass’d, Assorted, Fob, Folio. Per, By.

Ba]., Balanced. Fw’d, Forwarded, Pk’gs, Packages.

Bo’t, Bought. Inst., This month. Ps., Pieces.

Co., Company. Int., Interest. Prem., Premium.

Cr, Creditor. Ins., Insurance. Rec’d, Received.

Dr., Debtor. Invt

,

Inventory. Ship’t, Shipment.

Dft., Draft, Mdse., Merchandise. S. S., Steamship,

Disc't, Discount, Mo., Month. Sands., Sundries.

Do. or Ditto, The same. Net, Without disc’t. Ult., Last month.

When the character @ is used, it is always followed hy the price of

a unit. Thus, C hats @ $5.50 signifies 6 hats at $5.50 each.
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235. Required the footings of the following bills;

Mr. James S. Rollii^s,

26 yds. Silk,

44| “ Sheeting,

2 ps. Muslin, 32 yds.,

6 pair Kid Gloves,

Columbia, April 10, 1880.

Bought of Moss & Sox.

@ $2.75 $
“ .18

“ .121

“ 1.371

Am’t, $

St. Louis, Sept. 4, 1881.

Messrs. Hates & Glenn-,

BoH of Edgar & Coste.

140 lbs. Java Coffee, @ 28j^. $
216 “ Coffee Sugar A, “ 12|^.

6 boxes Soap, Babbitt’s best, 486 lbs.,
"

1 “ Duryea’s Starch, 40 lbs., “ 8Jf
.

$
Received Payment,

Edgab & COSTE.

Chicago, Jan. 14, 1880.

Messrs. J. B. Hoyt & Co.,

Bo’t of Farwell & Sons.

1 case Cassimeres, . 176 yds., @ $1.87|

2 cases Prints, 850 “ “
.09^

1 bale Drilling. 578 “
.14

6 ps. Shaker Flannel, 216 “
•62i

12 doz. Coates’ Thread, .70

60 gross Silk Buttons, »
.87^

16 M. Milward’s Needles, id

2.37J

$
Bec’d Pay't by note at 4 mo.,

Faewbll & Sons.
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(
4.)

^ New Orleaks, Nov. 7, 1879.
Me. Geokge Lane,

Bo’t of Feancis & Bakee.
10 bales Cotton, ea. 516 lb., Texas Middlings, @ 14f^. f

** “ “ 495 “ Good Ordinary, “ 11-^^.
5 “ “ “ 520 " Alabama Fair, “ 13|/.
6 hhd., 414 gal., N. O. Molasses (choice), “ 66/.

Bee'd Payment ly draft on N. York, $
T. Moronet,

For Francis & Barer.

(5.)
Lowell, April 6, 1881.

Me. Benj. F. Tatloe,
To Ames Kent, Br.

Feb,

Mar.

For building Grape Arbor -as per contract,

“ 6 1 days work of self, @ $2J.
“ 3 “ “ “ man, " 1.75

“ 320 feet siding, “ 2.25 per C,

“ 950 “ plank, “ 1.50 “ M.

Bec'd Payment,

(
6.)

$25 00

Amos Kent.

Me. Joseph Koewood,
Sedalia, Jan, 3, 1880.

To G. S. Betant, Dr.

1879

Oct. 5 To 1 caddy Oolong Tea, 18 lb.
, @ $ .874

“ “ “ 25 lb. Coffee Sugar, “ .12

“ 15 “ 1 box soap, 65 lb., “ .10^

tNov. 10 “ 6 gal. Silver Drip Syrup, “ 1.08

Dec. 14 “ 1 cheese, 48 lb., .18f
£6 24 “ 6 doz. eggs, “ .22

Beefd
G. S. Bryant.
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(7-)

New Yoke, Oct. 24, 1881.

Messes. Dodge, Phelps & Co.,

In Acct. ivitli Lane Bros., Dr.

July 13 To 37040 ft. Clapboards, @ $23.50 per M.
“ “ “ 3644 Cedar Posts, “ 9.37 “ C.

«< “ 15739 Railroad Ties, “ 13.75 “ C.

Sept. 23 “ 75680 ft. Pine Boards, “ 18.87^ “ M.
“ “ 40000 Shingles, “ 4.65 “ M.

“ 84560 Fence Pickets, “ 6.62 1
“ M.

Cr.

Aug. 18 By 13 tons Common Bar Iron, @ $63.
“ “ 3 “ Horseshoe Iron, “ $91|.
“ » “ 1260 lb. Spring Steel, “ 7|/.

Sept. 4 “ Cash, 500
Oct. 6 “ 4 doz. Simmons’ Light Axes, “ $10|.

€i “ 238 lb. Manilla Rope, “ 14|^.

$

Balance due, $
•

Rec'd Payment,

Lane Bros.,

per Smith.

8. Henry Jones bought of Hill & Bro., Springfield, 111.,

May 15, 1879, 43 lb. of sugar @13?^; 3 lb. Y. H. tea @ 1.90

;

4 gal. molasses @ $.63 ; 48 yd. sheeting @16^; 1 box starch,

14 lb., @ and 8 doz. eggs @^1^. Make the bill, and
find the amount due.

9. The following items were sold in Cleveland, 0., by

George Bliss & Co., to Mrs. S. C. Barr, Sept. .35, 1879:

16 yd. silk @ $3-|-
; 6 pair hose @ 63|-5^ ; 3 pr. kid gloves

@ 11.75; 8 yd. ribbon @ 36^5; 6 handkerchiefs @ 43^;
10 yd. cambric ® ll^^; 1 umbrella ® |3f; 3| yd. elastic

® 34^zS
; 3|- yd. ruching @ 60^^^; 1| yd. silk velvet @ $4;

and 6 doz. buttons ® 37^^^, Make out a receipted bilk
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Written Exercises.

336 . 1. At $.75 a bushel, how mauy sacks of corn,

each containing 2-| bushels, will |67| purchase ?

2. At a bushel, how many bushels of apples can

be bought for $18 ? $27 ? $31| ? $63 ?

3. What is the cost of 1475 pounds of guano, at $37|- a

ton ? Of 3840 pounds, at $.48 a ton ?

Find the cost of

4. 17|^ yards of cloth, if 14|- yards cost $21.37|-.

5. 23| cords of wood, if 9.55 cords cost $21.48|.

6. 56^ pounds of butter, if 252 pounds cost $84.

7. .875 of a ton of hay, if 4-| tons cost $59.57.

8. f of a ton of plaster, if 1560 pounds cost $2^.

9. 78 pounds of wool, if 175 pounds cost $69.65.

10. 1650 pineapples, if 100 cost $16^.

11. 26780 bricks, if 1000 cost I8|.

12. 975 pounds of bone dust, if a ton cost $36|.

13. 100 pounds of cheese, if .84 of 100 pounds cost $15|.

14. Bought 13f barrels of sugar for $226.87|-, and sold it

for a profit of |3.37|- a barrel. For how much was it sold ?

15. Find the value of 36 head of cattle, of an average

weight of 1135 pounds, each, at $9.4 per 100 pounds.

16. The cheese made of the milk of 26 cows during a

season was sold for $634.92, at 18| cts. a pound. What was

the number of pounds sold, and the average per cow ?

17. Sold 5225 feet of pine boards for $169.81^, and gained

by the sale $39.18f. What did it cost per C. ?

18. At $.65 a bushel for barley, $.42 for oats, $.8 7|- for

corn, and $1.62^ for wheat, how many bushels, of each an

equal number, can be bought for $453.39 ?
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19. Bought a quantity of coal, and sold .25 of it to one

man, .4|- to another, .09 to another, and kept 13-^ tons.

What was the quantity bought, and its cost, at $4f per ton?

20. If I own .3 of a steamship, and sell .5|- of my share

for 13300, what is the value of f of the ship at the same rate ?

21. If a man, on an average, drink 3 glasses of beer a day,

costing 5 cents a glass, and smokes 3 cigars, at 10 cents

each, for 20 years, allowing 365 days to the year, how many
acres of land, worth $15 an acre, would the money buy ?

22. If 11.5 acres of land cost $362 what is .875 of an

acre worth ?

23. Bought 500 barrels of apples, at $2f a barrel, and

sold 150 barrels at $2|, 100 barrels at $3.12|-, 132 barrels at

$3^ a barrel, and the remainder at $2.96 a barrel. What
was my whole gain?

24. Shipped to Cuba 1500 barrels of flour, at llOf, and

received in payment 90 hogsheads of sugar, each weighing

640 pounds, worth 7|- cents a pound
;
75 bales of cotton,

each weighing 512 pounds, worth 18^^ cents a pound
;
and

the remainder in coffee, at 28 cts. a pound. How many
sacks of coffee, each weighing 50 pounds, were received ?

25. A lumberman bought 325000 feet of lumber, at $16|

per M. and retailed it, at $2^ per C. What was his gain ?

26. A man bought 214.56 acres of land, at $47,625 an

acre, and gave in payment 12 reapers, at $.125|- each
;
15

horses, at $153| each; some patent rights, worth $1275;

175 barrels of flour, at $9|- a barrel; and the remainder in

cash. How much money did he pay ?

27. A fire destroyed f of a pile of lumber, valued at

$10000. What would be the loss to a man who owned .35

of the entire pile ?

28. Eeduce of 2.45 — of 1000, to the form

of a decimal.

29. (124 X 10 + of . 01 + .001 of 10) . 03 of 1000 = ?
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237. A Measure is a standard unit, established by law

(XT custom, by which quantity is measured or estimated.

Thus, length is ascertained by applying the foot or yard measure

;

capacity, by the use of the quart, the gallon, or the bushel measure
;

weight, by the use of the pound, etc.

MEASURES OF EXTENSIOE".

238. Extension is that which has one or more of the

dimensions, length, breadth, and thickness, and may be a

line, a surface, or a solid.

239. A Line has only one dimension, length.

The Standard Unit in linear, surface, and solid measure is the

yard, which is subdivided into feet and inches.

240. Linear Measures are used in measuring lines and

distances.

Table of Units. Equivalents.

12 Inches {in.) — 1 Foot, . . . . . ft.

3 Feet - 1 Yard, . . .

61 Yards, or ) . ,

lel Feet f
= 1 Rod. • • • . . rd.

820 Rods - 1 Mile, . . .

r 63860 in.

I 5280 /i5.

I

1760 yd.

[
820 rd.

In measuring goods sold by the yard, the linear yard is divided into

halves, fourths, eighths, and sixteenths. In estimating duties in the

Custom House, the yard is divided into tenths and hundredths.
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341. Surveyors' Linear Measures are used by land

surveyors in measuring roads and boundaries of land.

Table of Units. Equivalents.

7.92 Inches — 1 Link, . . ... 1.

26 Links = 1 Rod, . . , . . rd.

4 Bods = 1 Chain, . ... ch.

80 Chains - IMile, . ,

63360 in.

8000 1.

320 rd.

80 ch.

A Gunter’s Cliain is the unit of measure, consisting of 100 links,

and is 4 rods or 66 feet long.

343. Mariners’ Measures are used by seamen in

measuring distances, the depth of the sea, etc.

Table op Units. Equivalents.

9 Inches = 1 Span, . . . . sp.

8 Spans, or 6 ft. = 1 Fathom, . . . fath.

120 Fathoms = 1 Cable’s Length, c. 1.

7^ C. Lengths = 1 Com. Mile, . . mi.

The Nautical Mile (or Knot) is the same as the Geographic Mile,

and is equal to 6086.7 feet, or about statute miles.

IML

I bddbU m.

j
6280 /if.

j

880 /(3^A.

7i c. 1.

343. In Geographical and Astronomical calculations,

and for other purposes, the following denominations are

used.

Table of Units.

1 De ree -I

on a Meridian, or

°
I
of Longitude on the Equator,

the Circumference of the Earth.

1 Geog. Mi. Used to meas. distances at sea

1 Nautical League.

1 Inch. Used by shoemakers.

1 Hand “ \
^^asure the height of

(
horses at the shoulder.

The average length of a degree of latitude is 69.16 statute miles,

and is the standard adopted by the U. S. Coast Survey.

60 Geographic, or J _
69.16 Statute Miles f

~

360 Degrees =
1.161 Common Miles =
8 Gcograpliic Miles =
8 Barley-corns, or sizes =

4 Inches =
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344. Surface or Square Measures are used in com-

puting areas.

345. An Angle is the opening

between two right lines that pro-

ceed from a common point, called,

the Vertex.

Thus, ABD and DBG are angles, and B
is their vertex. ABC
When one line meets another line so as to make two ad-

jacent angles equal, each angle is a Right Angle, and the

lines are said to he perpendicular to each other.

Thus, ABE and EBC are ri^ht angles.

346. A Surface has two dimen-

sions, length and breadth.

347. A Square is a plane figure,

bounded by four equal sides, and hav-

ing four right angles.

A Square Inch is a square, each side of

which is 1 in. in length.

Table of Units. Equivalents.

SQUARE INCH.

144 Sq. Inches = 1 Sq. Foot, sq. ft.

9 Sq. Feet = 1 Sq. Yard, sq. yd.

30f Sq. Yards = 1 Sq. Rod, sq. rd. 1 Sq. Mi.

160 Sq. Rods = 1 Acre, A.

640 Acres =: 1 Sq. Mile, sq. mi.

Roofing and flooring are usually estimated by the square, which

contains 100 sq. ft.

348. Surveyors’ Square Measure is used by survey-

ors in computing the area of land.

Table of Units.

025 Sq. Links == 1 Pole, . . P.

16 Poles = 1 Sq. Chain, sq. eh.

10 Sq. Chains — 1 Acre, . . A.

640 Acres == 1 Sq. Mile, . sq. mi,

36 Sq. Miles 1 Township, Tp.

r 4014489600 sq. in.

I 27878400 sq. ft.

8097600 sq. yd.

102400 sq. rd.

640 A.

Equivalents.
2304000000 sq. I

3686400 P.

\ Tp. — \ 230400 sq. ch.

23040 A.

36 sq. mi.
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249. Solid Measures are used in computing the con-

tents of solids.

250. A Solid is a body,

volume, or space, that has

three dimensions, lengthy

breadth, and thickness.

251. A Cube is a body

bounded by six equal squares,

called Faces. The sides of

these squares are called the

Edges of the cube.
CUBIC INCH.

A GvMc Inch is, a cube, each edge of which is 1 in. in length.

Table oe Uxtts. Equivalents

1738 Cubic In. (ra. in.)= 1 Cu. Foot, cu. ft.

27 Cubic Feet = 1 Cu. Yard, eu. yd.

16 Cubic Feet = 1 Cord Ft,, cd.Jt.

8 Cord Feet

128 Cubic Feet
= 1 Cord, Cd.

. ^ , j 46656 cu. in

1 Vd. = 138 cu. ft,

8 cd. ft.

MEASURES OP CAPACITY.

252. Capacity signifies extent of room or space.

Measures of capacity are of two ^ kinds: Measures of

Liquids, and Measures of Dry Substances.

253. Liquid Measures are used in measuring liquids.

The Standard Unit is the gallon, containing 231 cubic inches.

Table of Units.

4 Gills {gii) = 1 Pint, . ... ft.

2 Pints = 1 Quart, . . . qt.

4 Quarts = 1 Gallon, . , . gal.

Equivalents.

c 33 gi.

1 Gal. = ) Spt.

( 4gt.

In estimating the capacity of cisterns, resermirs, etc.

31^ Gal. = 1 Barrel, . . . lU. I hU. gal. qt. pt.

63 Gal. = 1 Hogshead, . . 7ihd.
\ 1 Bhd. = 2 = 6B = 253 — 504.

The barrel and hogshead are not fixed measures, but vary when used

for commercial purposes.
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254.
Apothecaries’ Fluid Measures are used by

physiciaus in prescribing, and by apothecaries in compound'

ing liquid medicines.

Table of Units.

60 Minims (tT[) -- 1 Fluidrachm,
. /3.

8 Fluidrachms = 1 Fluidounce, . . /§ .

16 Fluidounces = 1 Pint, .... 0.

8 Pints = 1 Gallon, . . . Cong.

Equivalents.

1 Cong. =

TT[ 61440.

/ 3 1024

/! 128.

0 . 8 .

Cong, stands for the Latin Congius, a gallon
;
and 0. for Octarius,

one eighth, a pint being one eighth of a gallon.

A common teaspoon holds about one fluidrachm.

The symbols precede the numbers to which they refer.

255.

Dry Measures are used in measuring gi’ain, fruit,

and other articles not liquid.

The Standard Unit is the hushel of 2150.42 cubic inches.

Table c

2 Pints {pt.) =
8 Quarts =
4 Pecks =

p Units.

1 Quart, . . . qt.

1 Peck, . . . pic.

1 Bushel, . . hu.

Equivalents.

f 64 pt.

1 Bu. =
j
32 qt.

^ 4: pk

MEASURES OE WEIGHT.

256.

Weight is the measure of the force of gravity, and

varies as the quantity of matter in a body.

The Standard Unit of weight is the Troy Pound of the Mint, and

tsontains 5760 grains.

257.

Troy Weight is used in weighing gold, silver,

and jewels.

Table of Units. Equivalents.

24 Grains {gr) = 1 Pennyweight, put.

20 Pennyweights = 1 Ounce, . . . oz.

12 Ounces = 1 Pound, ... lb.

c 5760 gr.

1 ) 240 pwt.

i 12 oz.
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358. In weighing diamonds and gems, the unit generally

employed is the Carat, which is about 3.2 Troy grains.

Diamond Weight.

16 Parts = 1 Carat Grain.

4 Carat Gr. = 1 Carat.

1 Carat = 3^ Troy gr., nearly.

Assayers’ Weight.

1 Carat = 10 pwt.

1 Carat Gr. = 60 Troy gr.

24 Carats = 1 Troy lb.

The term Carat is also used to express the fineness of gold.

359. Apothecaries’ Weight is used in prescribing and

in compounding dry medicines.

Table op Units.

20 Grains {gr. xx) = 1 Scruple, .... D

.

3 Scruples (3 iij) = 1 Dram, .... 3.

8 Drams ( 3 viij) = 1 Ounce, ....
12 Ounces (§ xij) = 1 Pound, . . . . lb.

Equivalents.

r gr. 5760.

*'^=
5 96.

l ! 13.

The pound, ounce, and grain of this weight are the same as those

of Troy weight. The pound in, each contains 5760 grains.

Medicines are bought and sold in quantities by Avoirdupois weight.

360. Avoirdqpois Weight is used for all the ordi-

nary purposes of weighing.

Table of Units.

16 Ounces {oz.) = 1 Pound, .. .lb.

100 Pounds r= 1 Hundredweight, cwt.

20 Hundredweight, or
j

2000 Pounds
1 Ton, . ... T.

Equivalents.

( 32000 oz.

lT.=
-j

2000 Z6.

20 cwt.

361.' In weighing some of the coarser articles, as iron and coal

at the mines, and goods on which duties are paid at the U. S. Custom
Houses, the long ton of 2240 pounds is still used.

Table op Units.

28 Pounds

4 Qr., or 112 lb.

20 Hundredweight, or

2240 Pounds

= 1 Quarter, . . . qr.

= 1 Hundredweight, cwt.

= 1 Ton T.

Equivalents.

f 2240 Ih.

1T.= \ 80 gr.

t 20 cwt
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362. COMPAELSON OF WEIGHTS.

Tkoy. Apothecaeies. Avoirdupois.

1 Pound = 5760 Grains = 5760 Grains = 7000 Grains.

1 Ounce = 480 “ = 480 “ rr 437.5 “

175 Pounds = 175 Pounds — 144 Pounds.

263. The number of Avoirdupois pounds in a bushel,

as fixed by law in the States named

:

Commodities.
o
p

1
Conn.

I

S’
p-

o

p

w
*<} iT

9
2
o*
p'

\

Minn.

g
p
a

p

1
Ohio.

O
1
Penn.

<
1

Barley, 50 48 48 48 48 32 46 48 48 43 48 48 48 48 46 47 46 45 48
Buckwheat, 40 45 40 .50 52 52 46 42 42 52 50 50 48 42 48 46 42 42
Clover Seed, 60 60 60 60 60 60 60 64 60 60 60 60 60
Indian Corn, 52 56 56 52 56 56 56 56 56 56 56 56 56 56 58 56|56 56 56 56 56
Oats, .32 28 32 .32 35 a3| 32 30 30 .32 32 32 32 30 30 32 ,32i.34 32 32 36 .32

Eye, 54 56 54 56 56 56 32 56 56 56 56 56 56 56 56 56 56 56 56
Timothy Seed, 45 45 45 45 45 44 46 1

Wheat, 60 56 60 60 60 60 60 60 60 60 60 60 60 60 60 60
j60

60 60 60 60

Peas, beans, and potatoes are usually weigbed 60 lb. to the busbel.

The following denominations are also in common use

:

100 lb. of Grain or Flour=1 Cental.

100 “ Dry Fish =1 Quintal.

100 “ Nails =1 Keg.

196 lb, of Flour -- 1 Barrel.

200 “ Beef or Pork= 1 Barrel.

240 “ Lime 1 Cask.

280 lb. of Salt at N. T. Salt Works ^ 1 Barrel.

MEASUEES OF TIME.

264. The Standard Unit of Time is the mean solar

day.

Tabeb of Uhits.

60 Seconds (sec.) — 1 Minute,

60 Minutes

24 Hours

7 Days

865 Days, or

12 Calendar Mo
866 Days

1 Hour, .

= 1 Day,

= 1 Week, .

=n 1 Common Year,

= 1 Leap Year, .

min.

hr.

da.

wk.

yr.

Equivalekts.

Common Yeae.

525600 min.

8760 hr.

365 da.
'

52 wk.

12 mo.

1 7r.

100 Years = 1 Century, . Cen. I



MEASURES. 173

The months in the year, and the number of days in each.

Months. No. Days. Months. No. Days.

1. January, Jan., 31. 7. July, July, 31.

2. February, Feb., 28 or 29. 8. August, Aug., 31.

3. March, Mar., 31. 9. September, Sept., 30.

4. April, Apr., 30. 10. October, Oct., 31.

5. May, May, 31. 11. November, Nov., 30.

6. June, June, 30. 12. December, Dec., 31.

In most business transactions, 30 days are counted as a month, and

12 months a year.

A true year is the time of one revolution of the earth around the

sun, which is 365 da. 5 hr. 48 min. 46.15 sec. If we consider 365 da.

as a common year, the time lost in the calendar in 4 years will

lack only 44 min. 55.4 sec. of a day. Hence, we add 1 day to Feb-

. ruary every fourth year, calling it Leap Tear, which contains 366

days.

In 100 years, this difference of 44 min. 55.4 sec. amounts to 18 hr.

43 mill 5 sec.
;
hence, at the end of 100 years we omit to add 1 day,

thus losing 5 hr. 12 min. 55 sec., which is corrected by addkjg 1 day

at the end of 400 years. Hence,

When the number denoting the year is divisible by 4 ,
and not by 100,

and also when it is divisible by 400, it is a leap teak.

CIECULAE MEASUEES.

265. A Circle is a plane

figure bounded by a curved line,

all points of which are equally

distant from a point within

called the Centre.

266. A Circumference is

the line that bounds a circle.

267. A Degree is one of

the 360 equal parts into which
the circumference of a circle is supposed to be divided.
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368. Circular or Angular Measure is used in meas
uring angles, determining latitude and longitude, etc.

The Standard Unit of Circular Measure is the degree.

Table of Units.

60 Seconds (”) 1 Minute, . . .

;^60 Minutes = 1 Degree, . . .

80 Degrees := 1 Sign, . ... 8.

12 Signs, or 360° = 1 Circumference G.

Equivalents.

r 1296000^'.

J
21600'.

- i 860°.

[
12 8.

The length of a degree varies with the size of the circle
;
thus, a

degree of long, at the Equator is 69.16 stat. mi., at 30° of latitude it is

69.89 mi., at 60° of latitude it is 34.58 mi., and at 90° it is nothing.

A mmute of the earth’s circumference is called a geographical or

nautical mile, and is equal to 1.151 common miles.

369. In Counting certain articles, use the following;

Table of Units.

12 Units = 1 Dozen, . . . doz.

12 Dozen = 1 Gross, .... gro.

12 Gross 1 Great Gross, . G. gro.

20 Units = 1 Score sc.

Equivalents.

t 1728 units.

1 G. gro. = •< 144 doz.

{ 12 gro.

370. Used by Stationers and the Paper Trade.

Table of Units. Equivalents.

24 Sheets = 1 Quire, . . . . qr. ( 4800 Sheets.

20 Quires = 1 Ream, . . . . rm.
^ ^ _ J

200 Quires.

,
2 Reams = 1 Bundle, . . . hun.

1

10 Reams.

6 Bundles = 1 Bale, . . . . B.
[

5 Bundles

371. A Book formed of sheets folded

In 2 Leaves is called a Folio, and makes 4 pp. (pages)

In 4 a Quarto, 4to, “ 8 pp.

In 8 an Octavo, 8vo, “ 16 pp.

In 12 “ a Duodecimo, 12mo, “ 24 pp.

In 16 a 16mo, “ 32 pp.

In 18 an 18mo, “ 36 pp.

In 24 a 24mo, 48 pp.
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MEASURES OF VALUE.

2T3. Money is the measure of value.

273. United States Money is the legal currency of

the United States.

The Staadard Unit of United States Money is the Gold Dollar,

weighing 25.8 gr.

Tabli3 OF Units. Equivalents.

10 Mills (m.) = 1 Cent, . . ct. r 10000 m.

10 Cents = 1 Dime, . . d. . J
1000 cts.

10 Dimes = 1 Dollar, . $.
I

100 d.

10 Dollars = 1 Eagle,

.

. E. [10 $.

The legal Coin of the United States is as follows : Gold, the

double-eagle, eagle, half-eagle, quarter-eagle, three-dollar, and one-

dollar pieces; Silver, the trade-dollar, new currency-dollar, half-

dollar, quarter-dollar, and ten cent pieces ; Nickel, the five-cent and

three-cent pieces
;
Bronze, the one-cent piece.

The Trade-dollar, used for commercial purposes, weighs 420 grains.

The New Currency-dollar of 1878 weighs 412^ grains.

274. English or Sterling Money is the legal cur-

rency of Great Britain.

The Standard Unit of Eng. Money is the Sov., or Pound Sterling.

Table of Units.

4 Farthings {far.) ~ 1 Penny,

12 Pence

2 Shillings

6 Shillings

20 Shillings

21 Shillings

. . . d. .

= 1 Shilling, . . s. .

z= 1 Florin, . . . fl. .

=z 1 Crown, . . . cr.

_ ( 1 Sovereign, or . sov.
\~

< 1 Pound, ... £ .

— 1 Guinea, . . . G.

U. S. Value.
. . $.02027 +
. . $.2433 +
. . $.48665

. . $1.2166 +

. . $4.8665

. . $5.11

The Coin of Great Britain in general use is as follows : Gold, the

sovereign and half-sovereign; Silver, the crown, half-crown, florin,

shilling, six-penny, and three-penny pieces ; Copper, the penny, half-

penny, and farthing.
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275. Canada Money is the legal currency of the Do-

minion of Canada,

The Coin of the Dominion of Canada in use is—Gold, the sover-

eign and half-sovereign
;

Silver, the fifty-cent, twenty-five cent, ten-

cent, and five-cent pieces
;
Bronze, the one-cent piece.

The silver and bronze coins have the same nominal value as the

(Corresponding denominations of U. S. Money.

The intrinsic value of the 50-cent piece in United States coin is

about 46 cents
;
of the 25-cent piece, 233I0 cents.

276. French Money is the legal currency of France,

and is decimal.

The Standard Unit of French Money is the Silver Franc.

10 Millimes {m.) — 1 Centime, . . ct. . . $0.00193

10 Centimes = 1 Decime, . . dc. . . .0193

10 Decimes = 1 Franc, . . . fr. , . .193

The Coin of France consists of the following : Gold, 100, 40, 20,

10, and 5 francs
;

Sliver, 6
, 2, and 1 franc

; Bronze, 10, 5, 2, and 1

centime pieces.

277. The New Empire of Germany has adopted a

new and uniform system of coinage.

The Standard Unit of the new coinage is the “ Mark ” (Reichs-

mark), subdivided into 100 pennies {Pfennigs).

The value of the “ Mark ”
in United States money is $.238|.

The Coin of the New Empire is as follows : Gold, 20, 10, and 6

marks
;
Silver, 2 and 1 mark, and 20 penny ; Nickel, 10 and 5 penny,

and pieces of less value.

The silver thaler, equal to $.746, and the silver groschen, equal to

21^ cents, are in common use.

278. Japan has a new and decimal system of coinage.

The Standard Unit of the new coinage is the gold Yen, valued at

$.997 United States Money.

The Coin of Japan consists of five gold coins, valued at $20, $10,

$5, $2, and $1. Also five silver coins, valued at 6, 10, 20, 50, and 100

cents respectively.



379. A Denominate Number is a number whose unit

is named (5), and may be either Simple or Compound.

Thus, 40 inches, and 3 feet 5 inches are denominate numbers.

380. A Simple Denominate Number expresses a

quantity in units of but one denomination.

Thus, 24 hr., 10 bbl., 50 cts., are simple denominate numbers.

381. A Compound Denominate Number expresses

a quantity in two or more denominations of the same kind.

Thus, 5 yd. 2 ft., 7 lb. 5 oz., are compound denominate numbers.

383. A Denominate Fraction is one which expresses

one or more of the equal parts of a denominate unit.

Thus, I of a pound, .9 of a mile, are denominate fractions.

REDUCTION.

383. Reduction of Denominate Numbers is the

process of changing the denomination of a number without

changing the value.

Thus, 3 yards may be expressed as 9 feet, or 108 inches
; 36 pints

as 18 quarts, or 4 gallons 2 quarts.

384. To change denominate numbers to lower de-
nominations.

Mental Exercises.
How many

1. Inches in 4 ft. ? In 6 ft. ? Feet in 5 yd. ?

2. Quarts in 5 gal. ? In 3 gal. 2 qt.? Pecks in 10 bu. ?

3. Rods in 10 ch. ? In 4 ch. 3 rd. ? Feet in 8^ fath. ?
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How many
4. Sq. ft. in 6 sq, yd. ? In 12 sq. yd. ? Drams in 8 oz. ?

5. Days in 12 wk. ? In 4 wk. 5 da. ? In 6f wk. ?

6. Ounces in 3 lb. 6 oz. ? In 4f lb. ? In Sf lb. ?

7. Pounds in | ton ? In 7 cwt. ? In 4|- cwt. ?

8. Min. in 2 br. 20 min. ? In | hr. ? In 1J hr. ?

9. Sq. ch. in 5 A. ? In 3 A. 5 sq. ch. ?

10. How many miles in 12 leagues ? In 20 lea. 2 mi. ?

11. How many inches high is a horse that measures 16

hands?

12. At 4 cts. a foot, what will 10 yards of wire cost ?

13. What is the cost of a cable 8 fath. long, at $1 a foot ?

14. What part of an acre is 40 sq. rd. ? 5 sq. ch. ?

15. How many sq. rods in | of an acre ? In ? In f ?

16. How many cubic feet in of a cord? In

17. What will 10 pounds of clover-seed cost, at $10 a

bushel?

18. What will a ton and a half of hay cost, at 1 cent a

pound ?

19. At $3 a bushel, what must be paid for a bag of beans,

weighing 100 pounds ?

20. At 10 cts. a quart, what will 1 peck of peanuts cost ?

21. How many quart boxes will 3 pk. 4 qt. of cherries fill?

22. How many spoons, weighing 2 oz. each, can be made

of 1 lb. 10 oz. of silver ? Of 2|- lb. ?

23. Which is heavier, an ounce of calomel, or an ounce of

silver ? An ounce of butter, or an ounce of gold?

24. At 10 cts. a pound, what will 2 cwt. of sugar cost ?

25. What will ^ ton of hay cost, at 1-|- cts. a pound ?

26. How many pounds in ^ bbl. of pork ? In bbh of

flour? In of a cental of wheat ?

27. In 1 T. 8 cwt. how many pounds ? In of a ton ?

28. How many days from April 1 to Aug. 10, inclusive?

29. How many degrees in a quadrant ? In a sextant ?
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30. In 2 reams how many quires ? Eeams in a bale ?

31. What cost 1 gross of pens, at 10 cents a dozen?

Half a ream of paper, at 25 cents a quire ?

385. Principle. A denominate number is changed to

lower denominations by 3IULTIpligation.

W RiTTEN Exercises,

386. 1. Eeduce 6 bu. 2 pk. 6 qt. 1 pt. to pints.

Explakation, Since in 1 bn.

there are 4pk., in 6 bu. 2 pk. there

are 6 times 4 pk., plus 2 pk.;

6 X 4+2 == 26, the number of pecks

in 6 bu. 2 pk.

Since in 1 pk. there are 8 qt., in

26 pk. 6 qt. there are 26 times 8 qt.,

plus 6 qt.
:
26 X 8 + 6 = 214, the

number of quarts in 6 bu. 2 pk. 6 qt.

And since in 1 qt. there are 2 pt.,

in 214 qt. 1 pt. there are 214 times

2 pt., plus 1 pt.
; 214 X 2 + 1 = 429, the number of pints in 6 bu. 2 pk.

6 qt. 1 pt.

2. In 8 wk. 3 da. 10 hr. 30 min., how many minutes?

3. Change 12 cwt. 22 lb. 9 oz. to ounces.

4. How many inches in 9 yd. 2 ft. 7 in. ?

5. How many gills in 14 gal. 3 qt. 1 pt. 1 gi. ?

Eele. 1. Multiply the number of the highest denomination

given by the number of units of the next lower denomination

required to mahe one of that higher, and to the product add
the given number of the lotver denomination, if any.

2. Proceed in like manner ivith this result and each succes-

sive denomination obtained, until the given number is reduced

to units of the required denomination.

OPERATION.

G bu. 2 pk. 6 qt 1 pt.

_4

26 pk.

214 qt

__2

429 pt



180 DENOMINATE NU3IBERS.

Eeduce

6. 18 rd. 9 ft. 8 in. to inches.

7. £9 15s. 9d. to pence.

8. 21 lb. 6 oz. 14 pwt. to pwt.

9. 3mi. 26ch.2 rd. 101. tol.

10. ft)3 3 6 34 3 2gT.7togr.

11. 6 mi. 45 rd. to yards.

12. 125 A. to square feet.

13. 36 gal. 1 pt. to gills.

14. 142 T. 7 cwt. 26 lb. to lb.

15. 1 cwt. 6 oz. to oz.

16. 2 mi. 5 cli. 3 rd. to links.

17. 21° on tlie Equator to mi.

18. 26 fathoms to inches.

19. 12 gross 5 doz. to dozens.

20. 16 A. 4 sq. ch. to sq. rd.

How many pounds

36. In 28 bbl. of flour ?

37. In 9 bbl. of beef ?

38. In 12-| quin, of fish ?

39. In 47 kegs of nails ?

40. In 5 casks of lime ?

41. In 14.5 cen. of grain ?

Value in II. S. money:

48. Of 45 sovereigns ?

49. Of £16 12s. ?

50. Of 60 crowns ?

Eeduce

21. 6 cu.yd. 18 cu. ft. to cu. in.

22. 14 cords to cubic feet.

23. 27 bu. 3 pk. to quarts.

24. 4 da. 5 hr. 45 min. to min.

25. 2 common years to hours.

26. 245 eagles to cents.

27. 120 rods to inches.

28. Cong. 6 0. 5 to f 3 .

29. 7 cd.ft. llfcu.ft. tocu.in.

30. 6 mi. 96 rd. 4 yd. to yd.

31. 44 bbl. of flour to pounds.

32. 28|- yd. of cloth to qr.

33. 6|- yd. of silk to eighths.

34. 16° 24' 26" to seconds.

35. 2 B. 3 bun. of paper to qr.

42. In 56|- bu. of wheat ?

43. In 65 bu. of oats?

44. In 36.5 bu. of corn ?

45. In lOf bu. of clover-seed ?

46. In 120 bu. of potatoes ?

47. In 36.25 bu. of rye ?

51. Of 150 francs ?

52. Of 75 marks ?

53. Of 26 guineas ?

54. What is the value of 10 lb. 7 oz. 16 pwt. of old gold,

at 1. 75 a pwt. ?

55. How many barrels will be required to hold 1677 bu.

2 pk. of potatoes, each containing 2 bu. 3 pk. ?
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56. At 9 cts. each, what would be the cost of 5 gross of

writing books ?

57. How many pages in an 8vo book containing 18 printed

sheets ?

58. What will be the cost of 12 hhd. of sugar, each con-

taining 5 cwt. 18 lb., at 8 cents a pound ?

59. How many sacks, each bolding 2 bu. 3 pk., will be

required to hold 20002 bu. of wheat ?

GO. Bought 90 gal. of molasses, at $.84 a gallon, and sold

it at ^.28 a quart
;
what was the gain ?

What is the cost

Gl. Of a gold chain, weighing 2 oz. 6^ pwt., at $1.10 a

pwt. ? At $1.12^ a pwt. ?

62. Of 7 cwt. 45 lb. of rice, at 6| cents a pound ?

63. Of 2|- bbl. of flour, at 5 cents a pound ? At 6^ cts.?

64. Of building a wall ^ of a mile long, at 10 cents a foot ?

65. Of a gross of pencils, at $.40 a doz. ? At 4|- cts. ea.?

66. Of 2 bu. of chestnuts, at 12 cents a quart?

387 . To change denominate- numbers to higher de-
nominations.

Mental Exercises.

How many

1. Feet in 144 in.? Yards ?

2. Sq. yd. in 18 sq. ft. ?

3. Quarts in 112 pt. ? Pecks ?

4. Gallons in 56 qt. ? 72 pt. ?

5. Acres in 120 sq. ch. ?

6. Bushels in 64 qt. ? 41 pk.?

7. Shillings in 240d. ? cr. ?

8. Francs in 500 centimes ?

9. Marks in 600 pennies?

How many

10. Tons are 45 cwt. ? 63 cwt.?

11. Weeks are 74 da.? 86 da.?

12. Dozens in 144 pens?

13. Pounds are 96 oz. butter?

14. Pounds are 96 oz. silver ?

15. Pounds are 60 oz. quinine?

16. Beams are 140 quires?

17. Bu. are 600 lb. wheat ?

18. Pounds are 240 pwt.?
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19. Change 0. 84 to Cong.
;

f 3 96 to f 3 ;
f 3 64 to 0.

20. Change 3 60 to oz.
; 3 120 to ib

; 1 100 to ft).

21. How many degrees in 150' ? Signs in 180° ?

22. How many cubic yards in 81 cu. ft. ?

23. In 144 in. how many hands? Spans? Feet?

24. How many bbl. in 1200 lb. of beef? In 600 lb. of pork ;

25. When pork is worth $20 a barrel, what is 25 lb. worth ?

26. At 6 cents a pint, how many quarts of cherries can

be bought for $. 72 ?

27. What will 3 pk. of apples cost, at $.80 a bushel ?

28. What will 8 sheets of paper cost, at $.18 a quire ?

29. At $.36 a yard, what will 2 ft. of ribbon cost ? 12 in. ?

30. What part of a pound Avoir, are 8 oz. ? 4 oz. ? 12 oz.?

31. In a field containing 320 sq. rods, how many acres ?

388 . Peinciple. A denominate number is changed to

higher denominations by division.

Written Exercises.

389 . 1. Change 3095 gills to gallons.

Explanation. Since 4 gi. equal

1 pt., 3095 gi. equal as many pints as

4 is contained times in 3095, or 773 pt.

+ 3 gi.

Since 2 pt. equal 1 qt., 773 pt. equal

as many quarts as 2 is contained times

in 773, or 386 qt. + 1 pt.

Since 4 qt. equal 1 gallon, 386 qt.

equal as many gallons as 4 is contained times in 3^

Hence, in 3095 gi. there are 96 gal. 2 qt. 1 pt. 3 gi.

In like manner, change

2. 6320 pennyweights to lbs.

3. 4346 pence to pounds.

4. 64800 minutes to weeks.

opeeation.

gi.

J;T3 pt. + 3 gi.

386 qt. + 1 pt.

96 gal. + 2 qt.

or 96 gal. + 2 qt

5. 5260 pints to bushels.

6. 42465 ounces to tons.

7. 2876 farthings to pounds.
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Rule. 1. Divide the given number ly the number of units

of the given denomination required to malce a unit of the

next higher denomination.

2. In the same manner, divide this and each successive

quotient, until the required denomination is reached. The

last quotient, with the remainders annexed, loill be the re-

quired result.

Change the following to units of higher denominations :

8. 42621 gr. to pounds.

9. 107624 sq. in. to sq. yds.

10. 157060 pounds to tons.

11. 12627 min. to days.

12. 15672 inches to rods.

13. 26000 links to chains.

14. 4276 sq. ch. to acres.

15. 364220" to degrees.

16. 13264 farthings to £.

What will be the cost

26. Of 256 pints of chestnuts, at $1.75 a bushel?

27. Of I an acre of land, at $.16 a square foot ?

28. Of 8000 lb. of feed, at $.75 a hundredweight ?

29. Of 6000 lb. of wheat, at $1.80 a bushel?

30. Of 480 cord feet of wood, at $3| a cord ?

31. How many peanuts can be bought for $12.56, at 8 cts.

a pint ?

32. How many acres in a field containing 7200 sq. rd. ?

33. What is the cost of a load of barley in New York,

weighing 2400 lb., at $.62| a bushel ?

34. How much time will a person gain in 4 yr. by rising

an hour earlier, and retiring 20 min. later every day ?

35. How many reams of paper will be required to supply

2500 subscribers with a weekly paper 1 year ?

17. 3648 doz. to gross.

18. 26382 sheets to reams.

19. 3 4580 to pounds.

20. 182642 cu. in. to cd. ft.

21. 10724 links to miles.

22. 6728 cu. in. to gallons.

23. 2078420 cu. in. to bushels.

24. 36840 lb. of wheat to bu.

25. $389.32 to sovereigns.
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390 . To change a denominate fraction to integers

of lower denominations.

Mental. Exercises.
1. Change | of a peck to quarts.

Analysis. Since 1 peck equals 8 qt., f of a pk. is equal to | ct

8 qt.
; f X 8 = = 6. Hence, f pk. = 6 qt.

2. Change .5 of a pound Avoir, to lower denominations.

Analysis. Since 1 pound equals 16 oz., .5 of a pound equals .5 of

16 oz.
; .5 X 16 = 8. Hence, .5 lb. = 8 oz.

3. Change to hours, da.
; \ da.

; | da.
; f da.

4. How many pecks in bu. ? In .5 bu. ? In f bu. ?

5. Eeduce to minutes .6 hr.
;
.25 hr.; .8 hr.

; f hr.

6. How many inches in f ft. ? In ft. ? In .25 ft.?

7. How many cwt. in | T. ? How many pounds ?

8. Change f lb. Troy to oz.
;

.3 oz. to pwt.
;
.45 cwt. to lb.

Written Exercises.
391 . 1. Change .645 lb.

Troy, and ^ bu. each to units

of lower denomination.

.645 lb. H 7 oz. 14 pwt.

19.2 gi’.

OPEKATION.

OPERATION. 15

.645 lb. 1

12 8

7.740 oz. 5)8qt
20 5

14.800 pwt
3

2
24

5 )"6pt
19.200 gr. 5

5 ) 16 pk.
( 3 pk. 1 qt, 1^ pt.

f bu. r= 3 pk. 1 qt. 1-| pt.

•The Analysis and Rnle for the preceding examples are essentially

the same as in Art. 286.
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Change tlie following to integers of lower denominations:

2. I lb. Troy.

3. I of a yd.

4. .325 of a £.

5. I of a ch.

6. .125 ofa sq. yd.

7. iiofafath.

8. I of a week.

9. .125 of a bbl.

10 . \h^.

11. of a min.

12. f of a bu.

13. .55 lb. Avoir.

14. of a gal.

15. of a ream.

16. .016 of a mi.

17. 4 of a gross.

18. .7575 of a mi.

19. .076 of a cu. yd.

20. fof|ofalihd.

21. 4 of 4 lb. Avoir

22. .024 of a ton.

23. of 3 cwt.

24. .4375 of a Cd.

25. of .45 mi.

26. .07 of 210 lb.

27. .54 of90^

28. .21675 of a T.

293. To change integers of lower denominations to

fractions of a higher.

Mental Exercises.

1. What part of a gallon is 2 qt. 1 pt. ?

Analysis. Since there are 8 pt. in 1 gal., and 5 pt. in 2 qt. 1 pt..

6 pt. are f of a gallon = .625 gal. Hence, etc.

2. What part of 2 yd. is 4 ft. 6 in. ? 1 yd. 2 ft.?

3. What part of 3 lb. Troy is 1 lb. 6 oz. ? 2 lb. 4 oz. ?

4. Change 3 pk. to the decimal of 3 bu.
;
of 2 bu. 3 pk. ?

5. What fraction of 2 da. are 12 hr. ? 18 hr. ? 36 hr. ?

6. What part of 3 cords is 1 Cd. 4 cd. ft. ?

Written Exercises.

293 . 1. What part or fraction of 1 pound is 10 oz. 10 pwt. ?

FIRST OPEKATION.

20 10.0 pwt.

12 10.500 oz.

.875 lb., or | lb.

SECOND OPERATION.

10 OZ. 10 pwt. = 210 pwt.

1 lb. = 240 pwt.

- I - .8^5

The fraction in the result may be expressed in either the common
or decimal form, by Art. 215 , Qv 210-
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2. What part of 5 yd. 1 ft. is 2 yd. 2 ft. ?

To find what part one compound OPERATION’,

number is of another, they must be 2 yd. 2 ft. = 8 ft.

like numbers, and reduced to the 5 y(J. 1 ft. =: 16 ft.

lowest denomination in either. « jL 5
If there is a fraction in either of

®

the given numbers, it must be regarded as the lowest denomination.

The pupil may be required to

for all operations.

What part of

3. 1 hhd. is 39 gal. 1 qt. 1 pt.?

4. 1 cwt. is 41 lb. 8.96 oz.?

5. 1 lb. Avoir, is 14.4 oz. ?

6. 1 da. is 10 hr. 40 min. ?

7. 10s. is 2s. 6d. ?

8. 5 yd. 2 in. is 2 yd. 1 ft. ?

9. 2 A. is 96 P. ?

10. 1 ream is 15 sheets ?

11. 1 Cd. is 3cd.ft.l3eu.ft.?

12. 1 T. is 5 cwt. 64 lb. ?

13. 1 lb. Troy is 7 oz. 4 pwt. ?

14. £5 is 7s. Od. ?

15. 4 bu. is If pk. ?

write or give rules, when omitted,

What fraction of

16. lT.isllcwt.lllb.l|oz.?

17. 1 rd. is 14 ft. 5f in. ?

18. 3 bu. is 3 pb. 7 qt. l|^pt.?

19. 1 bbl. is 3 gal. 3 qt. 1 pt.?

20. £1 is 14s. 3d. If far. ?

21. 1 bu. is 1 pk. 7 qt. ?

22. 1 cwt. is 96 lb. 8 oz. ?

23. 31 yd. 1 ft. 6 in. is 4 rd. ?

24. 1 cir. is 8 S. 7° 30'?

25. 1 A. is 133 P. 11 sq. yd. ?

26. 2 T. 7 cwt. 28 lb. is 5 cwt.?

27. f 11 is f3 5 TIL 36?

28. 1 wk. 3 da. is 4 da. 9 hr. ?

294 . To find the sum of two or more denominate
numbers^ or denominate fractions.

The processes of adding, subtracting, multiplying, and

dividing denominate numbers are based on the same prin-

ciples that govern similar operations in simple numbers;

the principal difference being, that denominate numbers

have an irregular scale of increase and decrease, while sim-

ple numbers have a uniform decimal scale.

The Operations and Explanations given will enable the pupil read-

ily to form a rule for each.
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Written Exercises.

295 . 1. Find the sum of 9 yd. 2 ft. 10 in., 4 yd. 1^ ft.,

and 5-|- yd.

Explanation. Write the numbers so

that units of the same denomination stand in

the same column. Commencing with the

lowest denomination, add as in simple num-

bers. The sum of the inches is 22 in., equal

to 1 ft. 10 in. Write the 10 in. under the

column of inches, and add the 1 ft. to the col-

umn of feet.

OPERATION,

jd. ft. in.

9 2

4 1

5 1

19

In like manner, add the columns of feet and yards.

10

G

G

2 10

2.

What is the sum of f wk., If da., .3 da., and .325 hr. ?

OPERATION,

da. hr. min. sec.Explanation. First find

the value of each denominate

fraction in integers of a lower

denomination (291 ); then

add the resulting compound
numbers.

^ wk. = 3 2 40 00

1| da. = 1 14 24 00

.3 da. = 7 12 00

.325 hr. 19 30

5 0 35 30

3. Add 7 T. 14 cwt. 25 lb., 14 T. 9 cwt. IG lb. 8 oz.,

36 cwt. 17 lb., 4 T. 12 cwt., and 5 cwt. 10 lb. 14 oz.

4. Find the sum of 12 wk. 3 da. 5 hr. 20 min. 42 sec.,

4 da. 12|- hr., 3 wk. 1 da. 10 hr. 40 min., and 16 hr. 36^
min.

5. Add 6 Cd. 5 cd. ft., 3 Cd. 6 cd. ft. 9 cu. ft., 4 cd. ft.

14 cu. ft., and 5| Cd.

6. What is the sum of 3 hhd. 26 gal., 42 gal. 3 qt. 1 pt.,

32| gal., 12 gal. 1 pt., and 18.75 gal. ?

7. How many acres in 3 fields, the first containing 16 A.

75 R, the second 26 A. 45 P., and the third 32 A. 120 P. ?

8. How many units in 2^ gross 5-^ doz,, 6 gross 2f doz.,

f of 12 gross, 8.25 doz., and 7 doz. 9 units ?
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Find the sum of
9.

14.45 lb., 8f oz., 3f lb., and 5 lb. 9 oz. 8.5 pwt.

10. ^ wk., .8 da., .75 hr., f min., .75 da., and 35 sec.

11. 6.75 T., 4.7 cwt., ^ cwt., 24 lb., and 21| lb.

12. lb 6 ! 9 3 4, lb7 3 3 4 and lb5f.

13. .282 T. 96 cwt. 325 lb., and 4gV cwt.

14. .9 mi. I rd., f mi., .25 mi., and 25f rd.

15. 4.8 bn., 2|- bn. .8125 pk., 3 bn. 2| pk., and | bu.

16. What cost 3 loads of hay, the first weighing 1.375 T.,

the second If T., and the third 2625 lb., at $18 a ton?

17. A farmer received $1.75 a bushel for 4 loads of wheat.

The first contained 36.8 bu., the second 42 1 bu., the third

40 bu. 45 lb., and the fourth 2860 lb. What did he receive

for the whole?

18. Three coal cars contain respectively 6.375 T., 5f T.,

and 9520 lb. What was the value of the coal, at $6f per

long ton ?

Written Exercises.
396 . To find the difference between any two denom-

inate numbers, or denominate fractions.

1. Find the difference between 8 lb. 0 oz. 12 pwt. 14 gr.

and 5 lb. 2 oz. 15 pwt. 12 gr.

Explanation. Write the num- operation.

bers so that units of the same denom- lb. oz. pwt. gr.

ination stand in the same column. 8 9 12 14
and begin at the right to subtract.

Subtract 12 gr. from 14 gr., and
5 2

'

15 12

3 6 17 2
write the difference, 2 gr., under the

column of grains.

Since 15 pwt. cannot be taken from 12 pwt., take 1 oz. from the

9 oz., leaving 8 oz., and add it to the 12 pwt., making 32 pwt. 15 pwt.

from 32 pwt. leaves 17 pwt.
,
which write under the pennyweights.

Since 1 oz. was taken from 9 oz., subtract 2 oz. from 8 oz., and write

the difference, 6 oz., under the column of ounces. 5 lb. from 8 lb.

leave 3 lb., which write under the column of pounds.
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2.

From f mo. subtract .659 wk.

Explanation. First find

the value of each denominate

fraction in integers of lov/er

denomination (2!9 1 ) ;
then

find the difference between the

resulting compound numbers.

OPERATION,

wk. da. hr. min. sec.

fmo. = 3 1 9 36 00

.659 wk. = 4 14 42 43.2

2 3 18 53 16.8

3. From 3 T. 15 cwt. 18 lb. take 1 T. 7 cwt. 9 lb. 6 oz.

4. From 340 bu. 2 pk. 4 qt. take 116 bu. 3 pk. 6 qt.

5. From a cask containing 36 gal. 2 qt. of vinegar, 18 gal.

3 qt. 1 pt. was drawn. How much remained ?

6. From 25 mi. 150 rd. 12 ft. take 16 mi. 120 rd. 14|- ft.

7. From 145 A. 96 P. subtract 120 A. 105 P.

Find the difference between

14. 18® 33' 16” and .715°.

15. I rd. and 5 ft. 6 in.

16. .976 A. and | A.

17. .8 bu. and 6 qt. 1 pt.

18. .625 gross and f doz.

19. 5.5 bbl. and f hhd.

20. A merchant tailor sold cloth that cost him £228 10s.

10-|d. for £300 6s. lOd. What was his profit ?

21. From a piece of land containing .75 A., a piece was

sold, containing 80 sq. rd. 140 sq. ft. 96 sq. in.
;
how much

remained ?

22. From a bin containing 130 bu. 1 pk. 6 qt. of corn,

75 bu. 2|- pk. were sold
;
how much remained unsold ?

23. From 1 gross of steel pens, 7 doz. 10 pens were sold;

how many were left ?

24. From a,;pile of wood containing 124f cords, was sold

at one time 32|- Cd., at another 24 Cd. 5 cd. ft., and at

another 28-j^ Cd.
;
how much remained ?

8. 5.45 T. and 15.

9. wk. and da.

10. 3|- lb. Troy and | lb. Troy.

11. -| mi. and .7 rd.

12. lb 5.75 and § lOf.

13. .375 hr. and 4444 min.
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397. To find the time between two dates.
1.

What length of time elapsed from 3 o’clock P.M.,

Sept. 4, 1862, to 10 o’clock A. m., April 15, 1880?

Explanation. Write the later

date for the minuend, and the earlier

for the subtrahend, giving the month

its number instead of the name.

Usually, 12 mo. are reckoned as a

year, and 30 da. a month. But to he

exact, the true number of days in each

month and parts of a month must be reckoned when the time is less

than a year. When hours are to be obtained, reckon from 12 o’clock,

night.

OPERATION.

yT- mo. da. hr.

1880 4 15 10

1862 9 4 14

17 7 10 20

Find the time

2. From May 12, 1848, to June 1, 1860.

3. From June 1, 1861, to Oct. 20, 1872.

4. From April 1, 1875, to August 16, 1879.

5. From May 10, 1878, to 3 o’clock p.m., Nov. 4, 1881.

6. Money borrowed July 9, 1877, was paid June 26, 1879.

How long was it kept ?

7. The American civil war began April 11, 1861, and

closed April 9, 1865. How long did it continue ?

8. How long has a note to run that is dated May 20, 1876,

and made payable Sept. 12, 1880 ?

9. How many years, months, and days from your birth-

day to this date
;
or what is your age ?

10. A note dated July 15, 1879, was paid May 21, 1882
]

how long did it run ?

11. I started on a tour around the world at 10 o’clock

A. IT., Aug. 8, 1879, and returned to the same depot at 4

o’clock p. M., May 10, 1881. How long was I absent ?

12. The construction of the Brooklyn Suspension Bridge

was commenced Jan. 3, 1870, and opened for travel July 4,

1882. How long was it in building ?
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298 . To multiply a denominate number by an ab~

struct number.
1.

Multiply 7 bu. 2 pk. 6 qt. 1 pt. by 6.

Explanation.—Write tlie multi-

plier under tlie lowest denomination of

tlie multiplicand, and multiply as in

simple numbers. Thus, 6 times 1 pt.

are 6 pt., equal to 3 qt. Write a cipher

under the pints, and reserve the 3 qt.

to be added to the product of quarts. 6

added make 39 qt., equal to 4 pk. and

product under the quarts, and reserve

product of pecks. Proceed in the

nation until the entire product is found.

When the multiplier is large and

successively by its factors. (81 .)

OPERATION.

7 bu. 3 pk. 6 qt. 1 pt.

6

47 bu. 2 pk. 7 qt. 0 pt.

times 6 qt. are 36 qt., and 3 qt.

7 qt. W rite the 7 qt. in the

the 4 pk. to be added to the

manner with each denomi-

a composite number, multiply

2. Multiply 5 lb. 8 oz. 10 pwt. by 6 ;
by 7 ; by 8.

3. Multiply 7 T. 12 cwt. 10.5 lb. by 8 ;
by 9 ;

by 7.

4. How many bushels of corn will 12 A. produce, if 1 A.

yield 38 bu. 2 pk. 6 qt. ?

5. What is the weight of 2 doz. spoons, if each spoon

weighs 3 oz. 12 pwt. 15 gr. ?

G. How much land in 5 farms, each farm divided into 8

fields, and each field containing 12 A. 120 P. ?

7. Find the weight of 32 carloads of coal, by the long

ton, each weighing 5 T. 7 cwt. 2 qr. 24 lb. 10 oz.

8. If 1 hhd. of sugar weighs 6 cwt. 28 lb., what is the

weight of 8 hhd., and their value, at 9 cts a pound ?

Find the product in integers of lower denominations of

9. 5| A. by 16. 14. 2 da. 9.48 hr. by 42.

10. I mi. by 9. 15. 7.125 cwt. by 1.6.

11. 8.125 pk. by 24. 16. 4| hhd. by 15.

12. 6^ lb. Troy by 36. 17., 5.2 wk. by 28.

13. 8.84 T. by .9. 18. 2 bu. 2.45 pk. by 10.
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399 . To divide a denominate number into equal
parts.

1 . Divide 47 bu. 3 pk. 6 qt. by 7 .

Explanation.—Write tlie divisor at operation.
tlie left of the dividend, and proceed to 7)47 bu. 3 pk. 6 qt.
find one seventh of the given number. ~T '

Thus, 1- of 47 bu. is 6 bu. and a remainder " ^ 9^*

of 5 bu. Write the 6 bu. in the quotient,

and reduce the 5 bu, to pecks, which added to 3 pk. make 23 pk.

^ of 23 pk. is 3 pk. and a remainder of 2 pk. Write the 3 pk. in the

quotient, and reduce the 2 pk. to quarts, which added to 6 qt. make
22 qt. A of 22 qt. is 3|^ qt., which write in the quotient.

2. Divide 15 lb. 9 oz. 12 pwt. 17 gr. by 4; by 6
;
by 8.

3. Divide 3 T. 12 cwt. 14 lb. 13 oz. by 3 ;
by 9 ;

by 7.

4. Divide ft>69 36 3 2 DO gr. 18 by 9; by 4; by 12 .

5. Divide 1946 gal. 3 qt. 1 pt. by 35 ;
by 42.

When the divisor is large and a composite number, the work may
be shortened by dividing successively by its factors. (103.)

Find the result

6. Of 31 hhd. 4 gal. 3 qt.-r-5. 11. Of 70 mi. 40 rd. 3 yd.-^6.

7. Of £66 14s. ll^d. 7. 12. Of 23 cu.yd. 7 cu.ft.-4-4.

8. Of 336 A, 144 P. 12. 13. Of 12 wk.3 da.21 hr.-i-11.

9. Of 635 Cd. 2 cd. ft ri- 8. 14. Of 6 yd. 2 ft. 3 in. -7- 9.

10. Of 53° 16' 12"ri- 18. 15. Of £98 16s. 24.

16. Bought 12 spoons, weighing 1 lb. 10 oz. 6 pwt.;

what was the weight of each spoon ?

17. A town containing 16 sq. miles was equally divided

into 120 farms. What was the size of each farm ?

18. From the sum of 61 gal. 3 qt. 1 pt,, and 36 gal. 1 pt.,

take 28 gal, 2 qt., and divide the result by 18 ;
by 24 ;

by 30.

19. In excavating a cellar 3240 eu. ft. of earth was re-

moved by 3 men in 8 days. How many cubic yards did

each man remove daily ?
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20. Hotv many times is £5 Is. 8d. contained in £25 8s. 4d.?

Reduce both dividend and divisor to the same denomination ;
then

divide as in simple numbers.

21. How long will 5 bu. 2 pk. 4 qt. of oats feed a horse,

if he eats 1 pk. 4 qt. a day ? If 1 pk. 6 qt.?

Sl

800. The Meridian of any place is an imaginary line

passing from the North Pole to the South Pole through

that place.

301 . The Longitude of any place is its distance east

or west from some assumed meridian.

The English and Americans usually reckon longitude from the

meridian of Greenwich, England.

Since the earth turns upon its axis once in 24 hours, it follows that

of 360°, or 15° of longitude passes under the sun in 1 hr., and ^
of 15°, or 15', passes under the sun in 1 min., and of 15', or 15",

passes under the sun in 1 sec. of time. Hence, the following

Table of Equiyaleistts.

A difference of A difference of

15° in Long. produces 1 hr. in Time.
15' 1 min.

15" iC 1 sec.
“

2^0 a a 4 min. ‘‘

V a 4 sec.
‘‘

As the earth revolves from west to east, places east of a given

meridian have midday sooner, and are said to have earlier, or faster

time, because the sun appears to them earlier ; and for similar reasons

places west are said to have later or slower time.
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Mental Exercises.

1. When it is noon in 'New York, what is the hour 15°

west of N. Y. ? 30° east of N. Y. ? 30° 30' west of N. Y. ?

2. The difference of time between New York and Wash-

ington is 12 min. 15 sec. What is their difference of

longitude ?

3. A man left Chicago, and traveled until the local time

was 12 min. slow by Chicago time. Through how many
degrees of longitude did he travel ? Was he then east or

west of the meridian of Chicago ?

4. A man left Columbia, Mo., and traveled until the local

time was 1 hr. 12 min. fast by Columbia time. Through
how many degrees of longitude did he travel ? Was he then

east or west of the meridian of Columbia ?

5. What is the difference of time between two places

whose difference of longitude is 95° ?

6. When it is noon at Chicago, is it before noon or after

noon at places eastward ? At places westward ?

7. A and B, located at different points, observe the begin-

ning of an eclipse of the moon. By A’s time the eclipse

begins at 10 P. m., and by B’s at 12 hr. 15 min. A. M. What
is their difference oflongitude, and which is west of the other?

303. The longitudes in the following table are estimated

from the meridian of Greenwich

:

Albany, 73° 44' 48" W.
Berlin, 13° 23' 44" E.

Boston, 71° 3' 30" W.
Bombay, 72° 54' 0" E.

Columbia,Mo.,92°19'31"W.

Chicago, 87° 36' 42" W.
London, 0° 5' 0" W.
Mexico, 99° 6' 39" W.
Montreal, 73° 25' 0" W.
Kew Orleans, 90° W-

New York, 73° 59' 9" W.
Omaha, 96° W.
Paris, 2° 20' 9" E.

Pekin, 116° 0' 28" E.

Philadelphia, 75° 9' 37" W.
Borne, 12° 28' 26" E.

San Francisco, 122° 24' 40" W.
St. Louis, 90° 12' 17" W.
St. Petersburg, 30° 18' 23" E.

Washington, 77° 3' 1" W.
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Written Exercises.

303 . To find the difference of time in two idaces,

when their longitudes are given,

1. Find the difference in the time of Boston and St. Louis.

OPERATION.

90° 12' 17"

71° 3' 30"

15 )
19° 8' 47"

1 hr. 16 min. 35 sec.

Long, of St. Louis.

Boston.

Difference of longitude.

Difference of time.

Explanation. Since 15° of longitude correspond to 1 hr. of time,

15' of longitude to 1 min. of time, and 15" of longitude to 1 sec. of time,

it follows that there are as many hours, minutes, and seconds of

time as there are degrees, minutes, and seconds of longitude.

2. When it is 2 o’clock p. m. at New York, what is the

time at Berlin ?

OPERATION.

73° 59' 9" W. Long, of New York.

^ 23' 44" E. Berlin.

15 )
87° 22' 53" Difference of longitude.

5 hr. 49 min. 32 sec. Difference of time.

Explanation. The time at Berlin being faster, the difference

must be added to New York time. Hence, the time at Berlin will be
49 min. 33 sec. past 7 o’clock p. M.

If the given places are both in east, or Ijotli in west longitude, the

difference of longitude is found by subtracting the less from the greater

;

if one is in east, and the other in west longitude, the difference is

found by adding the longitudes.

Eule. Divide the difference of longitude, expressed in

degrees, etc., by 15. The quotient ivill express the difference

in time in hours, minutes, and seconds.
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Using the table
(302 ), find the difference in time between

3. Albany and Boston. I 5. Washington and Eome.

4. N. Y. and San Francisco.
|

6. London and New York.

When it is noon at Washington, what is the time

7. In Chicago ? I 9. In Mexico ? 1 11. In London ?

8. In San Francisco?
1
10. In Paris? I 12. In Pekin ?

304 . To find the difference of longitude between any
tivo places^ when the difference in time is known.

1.

When it is 9 o’clock at Boston, it is 34 min. 34 sec.

past 5 o’clock at San Francisco. Find the difference in

longitude.

Explanation.

There are 15 times

as many degrees,

min., and sec. in

the difference of

longitude as there

are hr., min., and

sec. in the differ-

ence of time.

operation.

9 hr. 0 min. 0 sec. Time in B.

5 ‘‘ 34 ‘‘ 34 “ “ San F.

3 hr. 25 min. 26 sec. Biff, of time.

1^
51^ 21' 30"

Rule. Multiply the difference of time between the two

places, expressed in hours, minutes, and seconds, hy 15 ; the

product will he the difference in longitude in degrees, etc.

Find the difference in longitude between two places, the

difference in their time being

2. 4 hr. 46 min.
[

4. 2 hr. 25 min. 30 sec.

3. 1 hr. 25 min. 1 5. 3 hr. 10 min. 25 sec.

In what longitude from Washington is a place whose

time compared with that of Washington is

6. 1 hr. 20 min. earlier?
|

8. 2 hr. 30 min. later?

7. 56 min. later? I 9. 3 hr. 15 min. earlier?
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305 . 1. What cost 45 bu. 3 pk. 1 qt. of wheat, at I1.75

a bushel?

2. How many centals of wheat can I purchase for $150,

at $1.25 a bushel? At $1.60? At $1.84?

3. How many bushels of barley in California are equal to

540 bu. in New York ? To 350 bu. in Mass. ?

4. If I exchange hay at $16 a ton, for flour at $7.60 a bar-

rel, how many barrels of flour will 3 T. of hay purchase ?

5. A ship sailed due north 31.4 degrees. How far did

she sail in statute miles ?

6. From a pile of wood containing 960 cu. ft., was sold

at one time 3J Cd., at another 2f Cd. What was the re-

mainder worth, at $4^ a cord ?

7. What cost 5 T. 80 lb. of hay, if 3 T. 12 cwt. 20 lb.

cost $15f ?

8. If $1052.10 was paid for 7T. of cheese, and the same

was retailed at 10 cents a pound, what was the profit ?

9. At 10 o’clock A. M. in New York, what is the time in

Paris? In London? In New Orleans ? In Mexico?

10. What is the cost of 35000 lb. of salt at the New York
salt works, at $1.84 a barrel ?

11. Washing to travel in Great Britain, I exchange $1500

for English money. How many pounds should I receive ?

12. What win 25 T. 6 cwt. 3 qr. 10 lb. of coal cost, at

$6.40 the long ton ?

13. At the rate of 17 mi. 300 rd. a day, in what time

would a man walk 188 mi. 110 rd. ?

14. How many duodecimo volumes, using 10 sheets to a

volume, can be printed on 33 reams 7 quires 12 sheets of

paper ?
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15. At the rate of 45 bu. 3 pk. 6 qt. 1 pt. of grain to the

acre, what will 48 acres produce ?

16. Received from the mint a bag of gold, weighing 3 lb.

6 oz. 17 pwt. 12 gr. What was its value, the weight of $1

being 25. 8 gr. ?

17. From f lb. +4f oz. +31-|- pwt. take (| oz. — pwt.).

18. Bought 24 T. 4 cwt. 1 qr. 18 lb. of English iron, at

3d. a pound, long ton weight, and sold the same at $142,

by the short ton
;
what was gained by the transaction ?

Find the result

19. Of mi. + f yd. + f ft. — | rd.

20. Of 5 X (I mo. + I da. — .659 wk.).

21. Of ^ hhd. - .125 bbl.l 23. Of f of 8f Cd. - ^ Cd.

22. Of .31 bu. — pk. I
24. Of | of 3| A. — .625 A.

Find the cost of the following quantities, at the price per

unit named

:

Ex. Quantity. Price. Per. Ex. Quantity. Price. Per.

25. 125 T. $12.00 cwt. 40. 5 bhd. 20 gal. $.20 gal.

26. 26 cwt. .25 lb. 41. 4 Cd. 6 cd. ft. .54 cu. ft.

27. 432 bu. .40 pk. 42. 12bbl.l6gal. 36.00 bhd.

28. 650 qt. 1.20 bu. 43. 16 cwt. 75.00 T.

29. 328 qt. .375 gal. 44. 2| sq. mi. .40 sq. rd.

30. 96 cd. ft. 3.125 cord. 45. 270 sq. ft. 12.00 sq.yd.

81. 84 cords. .24 cu. ft. 46. 54 gal. 62.50 hhd.

32. 640 sq. rd. 45.00 A. 47. 4 bbl. 10 gal. .06 pt.

33. lb 75. .121 ! 48. 14| reams. .80 quire.

84. 112 A. 4.50 sq. rd. 49. 15| doz. 1.10 gross.

35. 140 gross. .25 doz. 50. 124.3 yd. 2.75 -d.

36. 860 sheets. 3.00 ream. 51. 12.75 lb. .45 pwt.

37. 114 sq. rd. .75 sq. ft. 52. 3 pk. 6 qt. 4.00 bu.

38. 1040 pwt. 21.621 lb. 53. lb 4 § 6. .25 3.

39. Cong. 5. .871 54. 86.35 sq. rd. 50.00 A-
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306. Practical Applications of measures to the mechanic

arts, and to the common business of life.

MASUEES OF EECTANGULAK SEEFAOES.

307. A Surface has length and breadth, without thick-

ness.

308. A Rectangle is any plane figure

bounded by four straight lines, and having

four right-angles.

When all its sides are equal it is called a Square.

309. The Unit of Measure of any

surface is a square, whose side is some

known unit.

Thus, the unit of measure for square inches is 1 sq. in.
;
for square

feet, 1 sq. ft.
;
for square yards, 1 sq. yd. ,

etc.

310. The Area of a rectangle is expressed by the pro-

duct of the length and the breadth, or by the number

of times it contains a given unit of

measure.

Thus, the figure represents a rectangle 4

inches long and 3 inches wide, and 1 square

inch is the unit of measure. The area is 3

times 4 square inches, or 12 square inches.

Foemulas for Eectai^gles.

311. 1. Length x Breadth = Area.

2. Area -4- Length = Breadth.

3. Area -4- Breadth = Length.

The two given dimensions must be expressed in units of the same
denomination.

l
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Written Exercises.

313 . Find the area of rectangles of the following dimen-

sions :

7. How many square feet in a blackboard 22 ft. long and

3 ft. wide ?

8. How many sq. rods in a garden 279 ft. long and 180 ft.

wide ?

9. How many square yards in the w^alls of a room 16 ft.

long, 12 ft. 6 in. wide, and 10 ft. 4 in. high ?

10. What is the width of a room 24 ft. long, the floor

containing 444 square feet ?

11. If the width of the room is 12 ft., what is the length ?

Find the number of yards in length, and the cost, of

carpeting sufficient to cover the floors of rooms of the

following dimensions

:

12. A room 18 ft. by 16 ft. 6 in.; carpet 1 yd. wide,

at 1.90.

13. A room 24 ft. by 36 ft.
;
carpet 28 in. wide, at 11.50.

14. A room 13f ft. square
;
carpet 30 in. wide, at $1.84.

15. A hall 42| ft. by 8.4 ft,; carpet yd. wide, at $2|-.

16. How many yards of Brussels carpet, f yd. wide, will

be required to carpet a parlor 38 ft. by 18 ft. 4 in., and

what will be the cost, at $2. 75 a yard ?

17. What will it cost to cement a cellar bottom 42 ft. 6 in.

long and 36 ft. wide, at $.38 a square yard ?

18. What will be the cost of slating a roof 48 ft. long

and 36 ft. wide, at $12.62^ a square? A roof 32 ft. 6 in.

long and 24 ft. wide, at $9.80 a square ?

1. 26 in. by 18 in.

2. 44 ft. by 20 ft.

3. 12-|- feet square.

4. 45 ft. 6 in. by 12 ft. 9 im

5. 9.5 ch. by 4 ch. 2 rd.

6. 8.5 yd. by 9 feet.
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19. How many flagstones, 2 ft. by 1 ft. 3 in., will be

required to flag a walk 250 ft. long and 4 ft. 6 in. wide

;

and what will be the cost, at S2|- a sq. yard ?

20. How many acres in a field that is 210 ch. long and
50 ch. wide ?

21. A rectangular piece of land contains 20 A. 120 sq. yd.,

and the breadth is 8 ch. 25 1, ;
what is the length ?

22. What part of an acre is a piece of land 121 yd. long

and 75 ft. wide ?

23. A field 160 rd. long contains 32 A.
;
what is its width ?

24. How many acres in a field 130 rods square ?

25. How many sods, 1 ft. 4 in. square, will cover a yard

50 ft. long and 21 ft. 4 in. wide ?

26. How many planks, 12 ft. long by 1 ft. G in., will

floor a room 30 ft. 6 in. long and 24 ft. wide ?

27. How many yards of silk, | yd. wide, will line 18 yd.

of velvet, yd. wide ? f yd. wide ?

28. What will be the cost of glazing G windows, each 8 ft.

4 in. by 3 ft. 6 in., at $.90 a square foot ?

29. What will be the cost of plastering a room 21 ft. G in.

by 16 ft., and 9 ft. high, at $.35 a square yard, allowing

225 sq. ft. for doors, windows, etc. ?

30. A field containing 16 A. 14 P. is 16.5 ch. long; what

is its width, and how many rods of fence will enclose it?

MEASHEES OF EECTANGHLAR SOLIDS.

313. A Solid has length, breadth,

and thickness, or height.

314. A Rectangular Solid is a

body bounded by six rectangular sur-

faces, called Faces.

If all the faces of a rectangular solid are

equal, it is called a Cube.
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315. The Unit of Measure of any solid is a cube

whose edge is some known unit.

Thus, the unit of measure for cubic inches is 1 cu, in.
;
for cubic

feet, is 1 cu. ft.
;
for cubic yards, 1 cu. yd., etc.

316. The Contents or Volume of a rectangular solid

is expressed by the product of the length, breadth, and

height, or by the number of times it contains a given unit

of measure.

Thus, the figure represents a rectan-

gular solid 6 in. long, 4 in. wide, and 3 in.

high, and 1 cu. in. is the unit of measure.

The lower face or base contains 24 sq. in.

(310) ; hence, if the solid is 1 in. high,

it would contain 24 cu. in. But the solid

is 3 in. high
;
hence, it contains 3 times 24 cu. in., or 72 cu. in.

Formulas for Eectangular Solids.

317. 1. Length x Breadth x Height — Volume.

2. Volume-^{Lengthx Breadth) = Height.

3. Volume-^{Lengthy, Height) = Breadth.

4. Volume -^{Breadth Y. Height) = Length.

The three given dimensions must be expressed in units of the same

denomination.

318. Masonry is ordinarily estimated by the cubic foot,

or by the perch ; also, by the square foot or square yard of

surface.

1. Excavations and emhankments are estimated by the cuHt yard,

called a load.

2. Brickwork is usually estimated by the thousand bricks ; sometimes

in cubic feet.

3. If the average size of a common brick is 8 x 4 x 2 in., for ordinary

calculation it is sufficiently accurate to reckon 27 bricks to the cubic

foot, laid dry, or 20 bricks laid in mortar.

4. An allowance of from to ^ of the solid contents of a wall is

made for the mortar.
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5. In estimating material, allowance is made for doors, windows,

and corners
;
but in estimating the icork, the measure is usually taken

on the outside of walls, and no allowance made for doors, windows,

and corners, unless by special contract,

6. A Perch of masonry is 16| ft. long, ft. wide, and 1 ft. high,

and contains 24.75 cu, ft.

319 . To find the number of perches in a wall.

Divide the contents in cubic feet by 24|.

320 . To find the number of common bricks in a
wall.

Multiply the contents in cubic feet by 20.

Written Exercises,

321 . 1. How many feet in a rectangular solid 8 ft.

long, 3 ft. wide, and 2 ft. high ?

2. What is the volume of a solid 6 ft. 4 in. long, 4 ft. 6 in.

wide, and 3 ft. high ?

3. How many cubic yards of earth must be removed in

digging a reservoir 45 ft. long, 36 ft. wide, and 6|- feet deep?

4. How many cubic feet of air in a room 18 ft. long,

16 ft. 8 in. wide, and 9.5 ft. high ?

5. Find the volume of a solid 12.5 ft. long, the end of

which is 3 ft. 9 in. square.

Find the contents of rectangular solids of the following

dimensions

:

6. 10 in. by 3 in. by 6|- in. I 8. 8f yd. by 4|- ft. by 3.25 ft.

7. 45 ft. by 6 ft. by 15 ft.
I 9. 4 yd. by 6^ ft. by 10 in.

10. Of a cube whose edge is 1 yd. 2 ft. 6 in.

Find the third dimension of rectangular solids, the vol-

umes and two dimensions being as follows

:

11. Volume, 108 ft.
;
length, 9 ft.

;
width, 4 ft.

12. Volume, 221 ft.
;
width, 6 ft.

;
height, 4 ft. 4 in.
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13. Volume, 310 ft.
; length, 40 ft., width, 31 ft.

14. What will be the cost of digging a cellar 40 ft. long,

36 ft. wide, and 6 ft. 6 in. deep, at $.50 a cu. yd. or loadf
15. How many perches of masonry in a wall 6 ft. high

and 2 ft. thick, enclosing a garden 10 rods long and 8 rods

wide ?

16. What is the volume of a bin, the inside dimensions
of which are 8 ft. 3 in. long, 4 ft. 6 in. wide, and 3 ft. deep ?

1. A Cord of

wood, stone, etc.,

is a pile 8 ft. long,

4 feet wide, and

4 feet high.

2. A Cord Ft.

is 1 ft, in length

of such a pile, or

^ of a cord.

17. How many cords of wood in a pile 44 ft. long, 8 ft.

wide, and 5 ft. high ?

18. At $3.50 a cord, what is the value of a pile of wood
3 ft. long, 8 ft. wide, and 6 ft. high ? If it were 8 ft. high ?

19. How many perches of stone, laid dry, will build a

wall 240 ft. long, 8 ft. 9 in. high, and 2 ft. 3 in. thick?

20. Find the cost of excavating and walling a cellar 42 ft.

6 in. long, 34 ft. wide, 6|- ft. deep, the wall to be 18 in.

thick
;
the excavating will cost 40 cents a load, and the

mason work $4 a perch.

' 21. How many bricks will be required to build a wall

124 ft. long, 6 ft. high, and 1 ft. 6 in. thick ?

22. How many bricks of average size will be required to

build a house 54 ft. long, 27 ft. wide, and 24 ft. high, the

wall being 13 in. thick, allowing 256 sq. ft. for doors and

windows
;
and what will be their cost at $7|- per M. ?
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323. A Board Foot is 1 ft. long, 1 ft. wide, and 1 in.

thick, and 12 such board feet make 1 cu. ft. Hence,

To change board feet to cubic feet, divide by 12; and to

change cubic feet to board feet, multiply by 12.

1. In the lumber business, all boards are assumed to be 1 in. thick,

and for every additional in. in thickness the price is increased one

fourth. Thus,

1600 sq. ft., 1 in. thick or less = 1600 ft. board measure.

1600 sq. ft., 1^ in. thick = 2000 ft.

1600 sq. ft., 2 in. thick r= 3200 ft.
“ “

2. Luniber and sawed timber &ve usually estimated in board measure,

and quoted by the hundred or thousand square feet.

3. When a board tapers uniformly, the average width is equal to one

half the sum of the two ends.

I. To find the contents of a board:

Multiply the lejigtli in feet hj the width in inches, and
divide the 'product hy 12.

II. To find the contents of a plank, joist, etc.

:

Multiply the length in feet hy the width and thickness in

inches, and divide the product hy 12.

1. Find the number of board feet in a board 16 ft. long

and 9 in. wide.

Operation. 16 x 9-f-12 = 12 board feet.

2. How many board feet in a plank 14 ft. long, 12 in.

wide, and 3| in. thick ?

Operation, 14x12x31-^-12 = 49 board feet.

Find the contents of boards, measuring:

3. 16 ft. by 14 in.

4. 18 ft. by 15 in.

5. 21 ft. by 20 in.

6. 23 ft. by 1 ft. 6 in.

7. 24 ft. by 16^ in.

8. 16 ft, by 12f in.

9. 26 ft. by 2 ft.

10. 19 ft. by 1 ft.

11. 22 ft. by 2 ft.

12. Find the contents of a board 18 ft. long, 1 ft. 4 in.

at one end, and 10 in. at the other.
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Find the cost of the following:

13. Of 40 boards 14 ft. long, 9 in. wide, at $2 . 75 per 0.

14. Of 8 planks 12 ft. long, 14 in. wide, and 3 in. thick,

at 115 per M.

15. Of 36 scantling 9 ft. long, 4 in. bj 3 in., at 12^ per 0.

16. Find the cost of flooring a two-story house, the floors

'being 48 ft. by 40 ft., and the plank 1| in. thick, at $35

per M., no allowance being made for waste.

17. How much lumber 1 in. thick will be required to

make a bin which, on the outside, shall be 6 ft. long, 4 ft.

6 in. wide, and 3 ft. 3 in. high ?

18. What is the cost of 356 fence boards, 16 ft. long, and

8 in. wide, at $12 per M. ?

19. What will be the cost of 4 sticks of timber 32 ft. long,

10 in. by 14 in., at $1.60 per hundred feet, board measure':*

CAPACITY OF CISTERNS, BINS, Etc.

The liquid and dry measures of the same denomination

are of different capacities.

323 . COMPABISON OF MeASUBES OF CAPACITY.

1. A cubic foot of pure water weighs 1000 oz., 62|^ lb. Avoir.

2. The Standard Bushel of the United States contains 2150.42 cu. in.

3. In measuring grain, seeds, or small fruits, the measure must be

stricken, or even full. In measuring bulky fruits and vegetables, aa

apples, potatoes, etc., the measure should be heaped.

4. Four heaped measures are considered as equal to five stricken

measures.

5. Six dry quarts are considered equal to nearly 7 liquid quarts.

6. A quarter, containing 8 U, S. bushels, or a ton, containing 83|

U, S. bushels, is used in shipping grain from New York.' .

Cubic inches in

1 gallon. 1 quart. 1 pint. Igill.

Dry measure (| pk.), . . . 268|

Liquid measure, 231 57f 28| 7*
268| 67^ 33| 8|
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I. To find the capacity of a vessel in gallons

:

Divide the contents in cubic inches by 2S1 for liquid, or by

268.8for dry gallons.

II. To find the cubic inches in a given number of gallons

:

Multiply the given number of liquid gallons by 2S1.

III. To find the capacity of a bin in bushels :

Divide the contents in cubic inches by 2150. f2.

IV. To find the cubic contents in a given number of bu.

:

Multiply the number of bushels by 2150.1(2 ; the product

will be the number of cubic inches.

For all practical purposes, any number of cubic feet, diminished by
will represent their equivalent in bushels; and any number of

bushels, increased by I, will represent their equivalent in cubic feet.

Written Exercises.

324. 1. How many more cubic inches in 164^ dry gal-

lons than in 164|- liquid gallons ?

How many cubic feet in a space that holds

2. 1500 bushels ?

3. 450 bu. 3 pk. ?

4. 60 hhd. of water ?

5. 150 barrels of water .f*

6. 14 T. 12 cwt. of pure water?

7. 464 dry gallons ?

8. What is the capacity of a cistern in hhd., the depth

being 5 ft. 7f in., and the bottom 8 ft. by 6 ft.?

9. How many barrels of water will a vat hold that con-

tains 58212 cubic inches?

10. How many bushels of oats can be put in a bin 10 ft

by 6 ft. by 5 ft. ?

11. A bin holds 148 bu. of wheat
;
what is its volume in

cubic feet ?

12. A bin 15 ft. by 6 ft by 4 ft. 6 in. will hold how many
bushels of barley ? Of potatoes ?
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13. A tank in the attic of a house is 8 ft. by 6 ft. by 2 ft.

How many gallons of water will it hold, and what will be

the weight of the water ?

14. A vat that will hold 3000 gallons of water will hold

how many bushels of corn ?

15. A man bought 8 bu. of hickory nuts, at $3 a bushel,

dry measure, and retailed the same at 15 cents a quart, liquid

measure. What was his gain?

16. How many bushels of wheat will fill an empty hhd. ?

17. How many tons of ice can be packed in an ice-house,

30 ft. by 15 ft. by 12ft., a cubic foot of ice weighing 58|^ lb. ?

18. A California farmer put his entire harvest of barley

into a bin 12 ft. by 8 ft. by 6 ft. What was its value, at

$4.25 per cental?

19. A bin, 8 ft. 6 in. by 6 ft. by 3 ft. 9 in. is filled with

wheai. If a bushel of 60 lb. make 48 lb. of flour, how many
barrels of flour can be made from the contents of the bin ?

20. The capacity of a tank is 126 cu. ft. How many
gallons of water will it contain ? How many bushels of

wheat ?

21. A farmer has a wagon, the box of which is 12 ft.

long, 3 ft. 2 in. wide, and 2 ft. 3 in. deep
;
how many bushels

of corn will it hold ? How many bushels of apples ?

22. What must be the length of a bin, whose width is

5 ft. and depth 5 ft., to hold 180 bushels of grain?

23. A cellar 40 ft. long and 30 ft. wide contains 2|- ft. of

water
;
what will be the cost of pumping it out, at 4 cents a

hogshead ?

24. What will be the cost of a pile of wood 57 yd. 1 ft.

long, 4 ft. wide, and 6 ft. 8 in. high, at $3.75 a cord ?

25. How many cords of stone will be required to enclose

with a dry wall a lot 30 rods long, and 17 rods wide, the

wall being 6 ft. high and 2 ft. 9 in. thick
j
and what will be

the cost, at $3| a cord ?



Inductive Exercises.

325. 1. What is of 100 1b.? ^ of 1100? ^ of

100 ft.? .05 of $100? .25 of $100? .40? .75?

2. What is -jfo of 100 mi. ? Of 200 ft. ? Of $500 ?

3. What part of 100 bu. is 1 bu. ? 3 bu. ? 5 bu. ? 10 bu. ?

4. How many hundredths of $100 are 17? Of $300 are

$15 ? Of $500 are $20 ?

5. How many hundredths of any number equal of it?

6. In a quantity of apples 5 bbl. of every 100 bbl. are

rotten
;
what part of the whole is bad ? What part is

good ?

7. A grocer gains $6 on every $100 worth of groceries

sold
;
what part of his sales is gain ?

326. Per Cent, (from the Latin per-centum) means by

the hundred

;

hence, any per cent, of a number or quan-

tity is so many hundredths of that number or quantity.

Thus, 4 per cent, means 4 of every 100, or y^rr. or -01. the 4 standing

for the numerator, and the word “ per cent ” for the denominator 100.

12 per cent, of 50 lb. is .12, or of 50 lb.

327. The Sign % is generally used to denote /ler cent.

Thus, 6% is read 6 per cent.; 7% is read 7 per cent.; i per

cent. 6 per cent., G%, and .06 are equivalent expressions.

1. How many hundredths of a number is 6 per cent,

of it ? 8 per cent, of it ? 15^? 25^ ? 40^ ? 75^ ?
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2. What per cent, of a number is of it ? of it ?

.07? .16? .35? .48? .62|?

3. What per cent, of a number is of it ?

Analysis.—Since the whole of any number or thing is 4 of the

same is ^ of or equal to 25 %

.

4. What per cent, of a number is | of it ? -| ? ^ ? ^ r

f? i? I?

328. Per cent, may be expressed by a common or by a

decimal fraction. Thus,

Per cent. Dec. Com. F. Per cent. Dec. Cora. F.

.01 .025 -h

.04 .005

6^ .06 'iu 1% .0075 JTO

8^ .08 A’ .125 i
25^ .25 1

^ 16J^ .1625 u
66f^ .66f 1 125^ 1.25 H

Exercises.

1. Express in both forms, 7% ; 10^ ; 18^ ; 16f^ ; 8^%.

2. Express decimally 7|^ ; 10^^ ; ; 2^% ; 6^%.
3. Express fractionally 16^ ; ; 75^.

4. Change to equivalent expressions having the sign %,
.0825 ;

1.15 ; .755 ; .00| ;
1.00 ; .01125 ; .50 ;

.0925
;

.375.

^BEFI .n™©,
NS(^

329. In the applications of percentage, the three prin-

cipal elements or parts involved are, the Base^ or Multipli-

cand
;
the Rate iier cent., or Multiplier; and the Percentage,

or Product.

Any two of these being given, the third is readily found.

330. The Base is the number on which the percentage

is computed.
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331. The Rate Per Cent, is the number which denotes

how many hundredths of the base are to be taken, and is

usually expressed as a decimal.

332. Percentage has two significations—

1st. It is the process of computing by hundredths.

2d. It is the result obtained by taking as many hun-

dredths of the base as are indicated by the rate.

Tlius, in the statement 8% of 50 is 4, the rate per cent, is .08, tho

lase 50, and the percentage 4,

333. The Amount is the sum of the base and the per-

centage.

334. The Difference is the remainder after deducting

the percentage from the base.

Thus, if the base is 60, and the percentage 3, the amount is

60 + 3 = 63 ;
and the difference is 60 — 3 = 57.

335. PKiisrciPLE. The base is either an abstract or a

denominate number ; the rate per cent, is alicays ab-

stract ; and the percentage, amount, and difference
are always like the base.

336. Tile Base and Bate % given to find the Per-
centage.

1. What is 10% of 1120 ?

Akaxtsis.

—

10^ of $120 is yVV, or of $120, which is $12.

Mental Exercises.

Hence, etc.

What is

2. 6^ of $200 ?

Find

G. 20^ of 500 men.

7. 25^ of $800.3. 8^ of 25 lb.?

4. 0%, of 60 bu. ? 8. 40^ of 300 miles.

9. 75^ of 50 sheep.6. 12^^ of 400 A.?
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Find the amount

10. Of $60, at 33^^ ;
at 25^.

11. Of 75 doz., at 20^ ;
at 5^.

12. Of $150, at ‘1%
;
at 10^.

Find the difference

13. Of $200, less 3^ ; 1%.

14. Of 800 lb., less 25^ ;
12i^.

15. Of 100 lb., less 16^; 40^.

16. In a purchase of 150 doz. of eggs, 10^ proved to be

bad
;
how many were good ?

17. A clerk receiving $50 a month had his salary raised

40;^. What did he then receive ?

18. A man paid $300 for a horse, and sold him for 5^
less than he paid. What did he receive for him ?

19. If a steamer running 12 miles an hour increases her

speed 25^, how far does she then run in an hour ?

Written Exercises.

337, 1. What is 18^ of $1450? Find the am’t and diff.

Explanation.—

S

ince 18% of

iny number is .18 of that num-
ber, 18 % of $1450 is $1450 X.18

= $261 ,
the required i)ercentage.

operation.

$1450 Baso.

.18 Eatej^.

$261.00 Percentage.

$1450 -t- $261 = $1711 Am’t.

$1450 — $261 = $1189 Diff.

Foemulas :

1. Base X Rate % = Percentage.

2. Base + Percentage z=z Amount.

3. Base — Percentage — Difference.

The pupil should be required to construct a rule in ordinary lan-

guage from each Thus,

r 1-

Bules. < 2 .

3.

Midtiply the hase ly the rate %, for the per-

centage.^

Add the percentage to the hase, for the amount.

Subtract the percentage from the hase, for the

difference.



PERCENTAGE. 213

Find

6. 50 A.; 1%) 21%.

7. 33^^ of 420 yd.; 2^%;i%-
8. 8% of £25 10s. 6d.

; 15;^.

9. 25^ of 20 rd. 1 ft. 6 in.

10. Find 8^^ of 360 bu.; of $450; 1|^ of 600 ft.;

26,^ of 48 T.

11. Find the value of of $350 + 14y^ of $175 - 6|^
of $500, multiplied by of 40.

12. How much copper in 18 T. of ore, if it yields 66f^
of metal to the ton ? If 45^ ? If 37^^ ?

13. A house and lot bought for $3750 increased in value

112-|-^. What was it then worth ?

14. From a bill of goods amounting to $642 is deducted 5%;

what is the percentage allowed, and the amount paid ?

15. If the bread made from a barrel of flour weighs 30^
more than the flour, what is the weight of the bread ?

16. A man having $5000, invested 20^ of it in bonds and

mortgages
; 40^ of the remainder in bank stock, and the

remainder in real estate. What did the real estate cost

him ?

17. Bought 150 bbh of flour at $6.75 a barrel, and sold it

at an advance of 12^%. What amount did it bring ?

18. A man owning of an iron mine, sold 37-|^ of his

share for $25600. What part did he then own ? What
was its value ?

19. A farmer having 800 bu. of wheat, sold 12^% of it to

one man, and 16|^ of the remainder to another. How
many bushels remained ?

20. A man having an annual income of $3500, spends

15^ in traveling, 20^ for board, 6^% in donations, and 12|-^

for clothing and incidentals. How much does he spend,

and how much does he save ?

What IS

2. 4^ of 940 ? 5%? (jfc?

3. 6^;^ of $875? 7^? 12-L;^?

4. 10^ of 2340 ft. ? 15^?
N 105^ of 3462 rd. ? 87-1^?
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338. The Base and Percentage given to find the
Hate fo.1.

What per cent, of 28 is 7 ?

Analysis.—Since 7 is of 28, it is or { of 100% , wbicli is 25 %
flence, etc.

What per cent

16. f of 125 is what per cent, of | of $40 ?

17. 2^ times a number is what per cent, of it ?

18. I of 15% is what per cent, of 2^ times 12% ?

19. If a miller takes 2 qt. of every bushel he grinds, what

per cent, does he take ? If he takes 4 qt. ?

20. If $6 is paid for the use of 172 one year, what is the

rate per cent. ?

21. A boy having $1.20, gave 90 cents for a knife. What
per cent, of his money did he spend, and what per cent, had

he left ?

22. A farmer having 300 sheep sold ^ of his flock to one

man, and 20% of it to another. What per cent, remained ?

23. A newsboy lost 15 papers out of 45 which he had

bought. What per cent did he lose ?

24. In a school there are 100 boys and 150 girls. W'hat

per cent, more is the number of girls than of boys ?

25. After 21 gal. had been drawn from a full hhd. of

molasses, what per cent, remained ?

Mental Exercises.

2.

Of 88 is 11 ?

9.

Of $5 are $.25 ?

10. Of .75 are .15?

11. Of 1 cental are 8-^ lb. ?

3. Of 40 lb. are 30 lb. ?

4. Of 90 A. are 15 A. ?

5. Of 12^ bu. are 2^ bu. ?

6. Of 12| ft. are 6^ ft. ?

7. Of 37i yd. are 5 yd. ?

8. Of $2 are $.80?

12. Of I is i?
13. Offish?
14. Of 1^ is I?
15. Of3| is|?
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Written Exercises.

339 . 1. What per cent, of 125 is 35 ?

Explanation.

—

35 is or of 125 ;
and operation.

expressed in hundredths, or of 100%, is Base. Percentage.

.28 or 28%. Or, since the percentage is the 1^5 )
35.00

product of the base by the rate, the rate is the 28 Et
quotient of the percentage divided by the base,

or 35 -T- 125 .28 or 28%, the required rate.

Formula : Percentage Base — Rate %.

What per cent, of

2. 450 is 25? 30? 75?

3. $80 is $12? $10? $6f?
4. 6 lb. is l-|lb.? f lb. ? 8oz.?

5. 12.5 rd. is .75 rd. ? 2.5 rd. ?

6. 8bn. 3pk. 5qt.is3bu.2pk.?

7. $120 is $6.60? $20?

8. 30 lb. is 11 lb. 4 oz. Av. ?

9. 3 hr. is 48 min. ? 2^ hr. ?

10. 8 yd. is 7 ft.? 4 ft.?

11. £lis5d.?

12. If a barrel of flour makes 264.6 lb. of bread, what

per cent more than the flour does the bread weigh ?

13. A farmer raised 500 bu. of oats, and sold all but

77^ bu. What per cent, of his crop did he keep ?

14. A bankrupt owes $12750, and his assets are $7968.75,

What per cent, of his debts can he pay ?

15. From a farm containing 320 A., ^ was sold at one

time, and f of the remainder at another. What per cent,

of the farm remained ?

16. From a hogshead of sugar containing 640 lb., 160 lb.

were sold at one time, and f of the remainder at another

time. What per cent, of the whole remained?

17. A regiment went into battle with 1050 men, and came
out with 588 men. What per cent, was lost ?

18. A cask holding 51 gal. leaked so that but 19 gal. 1 pt
remained. What per cent, leaked out ?
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340» The Kate % and Percentage given to find the
Base,

Mental Exercises.

1. 16 is 8^ of wliat number?

Analysis.

—

Since 8 % ,
or of some number is 16, 1 % or of

tbe number is ^ of 16, or 2 ;
and 100% is 100 times 2, or 200.

2. 12 is of what number ? 10% of wbat number ?

3. 15 is f of what number ? 37|% of what number?
4. 25 is 6% of what number ? 8%? 12|-%? 33|% ?

5. 4.9 is 7% of what number ? 3|-%? ?

6. Of what is 60 lb. 20% ? 25 lb., 6^% ? 16 doz., 8|%?
7. 10% of 50 oz. is 4% of how many ounces? 8% ? 12% ?

8. How many acres in a farm of which 10.5 A. is 15% ?

9. The rent of a house is $450, which is 9% of its value.

What is its value ?

10. 12|% of 96 bu. is 20% of how many bushels ?

W RiTTEN Exercises.

341, 1. 288 is 18% of what number ?

Explanation.—Since 288, tbe percentage, operation.

is tbe product of tbe base by tbe rate, tbe base Kate %. Percentage,

is tbe quotient of tbe percentage divided by .18 ) 288.00

tbe rate, or 288-^.18=1600, tbe required base.
1600 I

Foemula ; Percentage -h Rate % = Base.

Of what number

2. Is 420, 12-1%? 25% ?

3. Is $18.75, 6i%? 15% ?

4. Is 22.4, i%? 2|%?
5. Is 1089, 125%? 8i%?

Of what

6. Is$62i, 8%? 12^%?
7. Isl5mi. 8rd.,|%? 3% F

8. Is 37 bu. 2 pk., 2% ? 2|%?
9. Is 19.8 lb., 7|% ? 15% ?

10.

40% of 640 bbl. is 8% of how many barrels ?
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11. A merchaDt sold $6300 worth of goods, and had 40^

of his stock left. What was his entire stock ?

12. If a man owns of a factory, and sells 33^^ of his

share for $7400, what is the value of the whole factory ?

13. A farmer raised 250 bu. of barley, which was

of his crop of wheat. How much wheat did he raise?

14. A clerk spends $960, and has 30^ of his salary left.

What is his salary ?

15. A farmer sold 42 A. 120 sq. rd. of land, which was

20^ of his farm. What 'was the size of his farm ?

16. A man owning 60^ of a cotton mill, sold 25^ of his

share for $7500. What was the value of the whole mill ?

17. A man drew out lb% of his bank deposit to pay a

debt of $643.50. How much had he in bank ?

343. The Amountf or DijferencCf and Hate given
to find the Base,

Mental Exercises
1. What number increased by 25^ of itself amounts to 35 ?

Akaltsis,—

S

ince 35 is 25% more than the number, 35 is 125%

,

or

equal to f the number; hence, the number is 4 times ^ of 35,

which is 28.

2. 60 is 25^ more than what ? 12|^ more ? 6^^? ?

3. What number increased 15^ amounts to 46 ? To 69 ?

4. My watch cost $66, which was 10^ more than the cost

of the chain. What was the cost of the chain ?

5. What number diminished by 20^ of itself gives 36 ?

Anaxtsis.—

S

ince 36 is 20% less than the number, 36 is 80%, or

rViT’ equal to i the number
;
hence, the number is 5 times of 36,

which is 45.

6. 70 rd. is 12-|-^ less than how many rods ? 16f^ less ?

7. I paid $210 for a horse, which was 30% less than I paid

for a carriagCo What did the carriage cost me ?
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Written Exercises.

343. 1. What number increased by 24^ of itself amounts

to 1829 ?

Explanation.—Since tlie number is in-

creased by 24% of itself, 1829 is 124%,
or 1.24 times the number. Hence, 1829 -f-

1.24 --- 1475, the required base.

OPERATION.

1 +Eate %. Amount.

1.24 )1829.00

1475 Base.

2.

What number diminished by 15^ of itself gives 799 ?

Explanation.—Since the number is

diminished by 15% of itself, 799 is 85%,
or .85 of the number. Hence, 799 -r- .85 =
940, the required base.

operation.

1—Eate %. Difference.

.85
)
799.00

940 Base.

Formulas

:

1. Amount -f- (1 + Rate %) i _
2. Difference -4- (1 — Rate

~

What number increased What number diminished

3. By 35^ of itself is 168.75 ? I 5. By 55^, is 42 mi. 60 rd. ?

4. By 12^%, is 1413 ? |
6. By 7^%, is 740 mi. ?

7. A drover sold 40 head of cattle for $3040, which was

33^% more than the cost. Find the average cost of each.

8. A man, after paying 62^% of his debts, finds that

$4500 will pay the remainder. What is his whole debt ?

9. Sold two building lots for $1200 each
;

for one I re-

ceived 25% more than cost, and for the other 25% less than

cost. What was the gain or loss on both ?

10. A lot, 20 rd. by 30 rd., was sold for $17.20, which

was 9|% less than it cost. What did it cost per square rod ?

11. A farmer sold 25 sheep for $115, which was 25% more

than he paid for them. What did he pay per head ?

12. A dealer sold 120 bbl. of flour for $792, which was

12% less than he paid for it. What did he pay per barrel ?
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TEADE DISCOUNT.

344. Commercial or Trade Discount has no refer-

ence to time, but is simply a deduction of a certain per

cent, from the nominal price or value of an article, or from

the amount of debt, for cash payment or any other con-

sideration, and expressed by the term ‘‘per cent, or so

much off.

Thus, 15% oflF, or 15 oflF, means a discount of 15%, or 15% less than

the nominal price, or the amount of debt. _

Sometimes two or more discounts or percentages are

deducted in succession.

Thus, 10 and 5% off means, first a discount of 10% ,
and then of 5%

from the remainder ; 20, 10, and 5% off means three successive dis-

counts
; 3 tens and 5 off means three successive discounts of 10% and

6% from the remainder.

When no discount is made, the price is called a Net Price.

Written Exercises.
1. Bought a bill of goods amounting to $675.50, at 20^

discount, and of^ for cash. Eind the cash payment.

This means that the goods were bought at the regular rates on

the usual time, at 20% ofip, but for cash down a further discount of

3% from this would be made.

2. Bought a lot of envelopes marked 16.50 per M., at

10 and 5% off
;
what was paid for them ?

3. From a bill of books amounting to $150, a discount

of 10 and 2-|% was made. What was the discount, and the

amount paid ?

4. What is the difference between a discount of 40%,
and 10% taken 4 times ? Between 20% off, and 10 and

10% off ?

5. What is the difference between 20, 2 tens, and 5% off,

and 50% off ? Between 10 and 5% on, and 10 and 5% off?
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6. School slates, marked to sell at $9.50 a case, were

sold at 60, 10, and off. What was the price received ?

7. Paid $2.80 for a hook on which the bookseller allowed

me a discount of 20^ from the retail price. What was the

retail price ?

APPLICATIONS OF PERCENTAGE.
345.

The principal applications of Percentage, in which

time is not an element, are Profit and Loss, Commission and

Brokerage, Insurance, Taxes, Stocks, etc.

Those in which time is an element are Interest, Discount,

Exchange, Equation of Accounts, etc.

Some one of the four formulas of Percentage already

considered is applicable in the solution of the problems

arising in any of the above applications.

346. Profit and Loss are commercial terms used to

express the gain or loss in business transactions, and are

usually estimated at a rate per cent, on the cost, or the

money invested.

347. The corresponding terms of Profit and Loss and

of Percentage are as follows

:

1. The Cost, or capital invested, is the Base.

2. The Rate % of profit or loss is the Rate.

3. The Profit or Loss is the Percentage.

4. The Selling Price, or cost plus the profit, is the

Amount.

5. The Selling Price, or cost minus the loss, is the

Difference.
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Mental Exercises.

348. 1. Bought flour at $8 a barrel, and sold it at a gain

of 12|^. What was the gain, and what the selling price?

12*
Analysis.—Since the gain was 12|^, it was or ^ of the cost,

I of $8 is $1. The selling price was f of the cost, or the cost $8, plus

the gain $1, equal to $9. Hence, etc.

Find the gain or loss, and sellmg price of

2. Tea bought at |.50, and sold at a gain of 10^; 25^.

3. Cloth bought at 13, and sold at a gain of 16f^ ; 20^.

4. If butter is bought at 30 cents a pound, for how much
must it be sold to gain ? l^i^ ? 20^ ?

5. How must coffee that costs 20 cents a pound be sold

to give a profit of 10^ ? ? 15^ ? h% ? 30^ ?

349. 1. A grocer buys sugar at 8 cents a pound, and

sells it at 10 cents. What per cent, does he gain ?

Analysis.—Since the gain on 8 cts. is 2 cts., or } the cost, the gain

per cent, is 1 of 100^, or 25^. Hence, etc.

Find the rate of pfofit or loss on

2. Coffee, bought at 25 cts. a pound, and sold at 30 cents.

3. Apples bought at |3 a barrel, and sold at $4.

4. Cloth bought at $4 a yard, and sold at 13.50.

5. Sold a borse for | of what he cost. What was the loss

per cent ?

6. Sold damaged cloth at ^ less than cost. What was the

loss % ?

7. What per cent, is lost in buying oats at $.50 a bushel

and selling the same at $.45 ?

8. What per cent, is gained or lost by selling an article

for f of its cost ? For | ? For | ? For double the cost ?

For the cost ?

9. Sold flour so as to gain as much as it cost. What
per cent, was gained ?
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350 . 1. A mercliant sold goods at 20% more tlian cost,

and gained 25 cents a yard. What was the cost ?

Analysts.—Since the gain 20% is or ^ of 100%, 25 cts. is | of

the cost
;
and f, or the cost, is 5 times 25 cents, or $1.25. Hence, etc.

Find the cost of

2. Wheat, sold for 20 cts. a bushel above cost, or a gain

of 10^.

3. A book, sold at a gain of 25 cts., or 5% above cost.

4. Oil, sold at a loss of or 12 cts. a gallon below cost.

5. Lumber, sold at a profit of 13 per M., or 2b%.

6. Shirts, sold at an advance of 30 cts., or a gain of 15^.

7. A cow, sold for $9 less than cost, or a loss of 16f%.
8. A broker lost 81600 by an investment in stocks, which

was 10% of his capital. What sum had he invested ?

351 . 1. A horse was sold for 8250, at a profit of 25%.

What did he cost ?

Analysis.—The profit, 25% is or ]• the cost. Then $250, the

selling price, is f of the cost. ^ of $250 is $50, or 1 of the cost
;
and

f is 4 times $50, or $200, the cost. Hence, etc.

Find the cost of

2. Silk, selling at 84 a yard, and yielding a profit of 33-|-%.

3. Fruit, sold for 840, at a gain of 20% ;
at a loss of 25%.

4. A watch, sold for 8120, at a loss of 16f%.
5. A dealer sold two pianos, at 8240 each, one for a profit

of 20%, and the other at a loss of 20%. What was his entire

gain or loss ?

6. A tailor sold a suit of clothes for 842, and thereby

made a profit of 16f%. What % would he have gained or

lost had he sold the suit for $30 ?

7. What per cent, is gained by buying an article for f of

the market price and selling at 25% above ? By buying for

I of the market price and selling at 12^% above ?
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Written Exercises.

352 . To find the Profit or Loss and the Selling

Price.

1.

Goods bought for 1850 were sold at a profit of 15^.

What was the gain, and the selling price ?

OPEKATION.

$850 Cost.

Explatstation.—Since the gain was 15%, ,15 Eate^.

or equal to ^ of the cost, the profit was

.16, or ^ of $850, or $127.50. $850 + $127.50

= $977.50, the selling price. (337, 2.)

$127.50 Profit.

850. Cost.

$977.50 Selling Price-,

Foemulas

:

X Rate % — Profit or Loss.

H- Profit

Loss
= Selling Price.

Find the profit or loss, and the selling price of

2. Goods, bought for $750, and sold at a gain of 20^.

3. A piano, that cost $450, and sold at a loss of 12^.

4. Coal, bought at $4. 20 a ton, and sold at a gain of 25^.

5. CofPee, bought at 30 cents, and sold at a loss of 2^%.

6. Flour, that cost $6.84 per bbl., and was sold at a gain

of 16f^.
7. At what price must cloth, that cost $2. 75 a yard, be

marked to gain 24^ ? To lose ?

8. If a hhd. of sugar, weighing 8 cwt. 76 lb., cost $61.32,

and $8. 76 is paid for freight and cartage, at what price per

pound must it be sold to gain 12^% ? 15^ ?

9. If 75 yards of cloth cost $225, at what price must it

be sold per yard to gain 10^ ? 18-|^ ? 31^^ ?

10. Bought two houses for $1500 each, and sold one at

an advance of 33\%, and the other at a loss of 33-^^. What
did I gain or lose on both ?
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353 . To find the Hate % of profit or loss,

1. Sold a quantity of goods for $620, that cost $500.

What was the gain per cent. ?

OPEKATION.

1620 — $500 = $120 Whole gain.

Cost. Profit.

$500 )1120.00

.24 Rate %.

profit or loss divided by the cost, or $120 -t-

$

500 =.24, or 24%. (339.)

Formula : Profit or Loss -p Cost ~ Rate %,

What is the rate per cent, of profit or loss on

2. Cloth, bought at $.75 a yard, and sold at $.87|-?

3. Cloth, bought at $.87-|, and sold at $.75 ?

4. Apples, bought at $3. 75 per bbl., and sold at $5 ?

5. Sugar, bought at 7^ cents, and sold at 9 cents ?

6. Tea, that cost $1.20, and was sold at $1.08 ?

7. Wheat, bought for $1.32, and sold for $1.54 ?

8. Two reams of paper, bought at $3 a ream, and sold

at 25 cents a quire ?

9. 25 bbl. of flour, bought at |6.80, and sold at a gain

of $51 ?

10. If f of a certain investment is sold for what ^ of it

cost, what is the loss per cent. ?

11. A merchant bought some goods for $1500, which was

$500 less than their real value, and sold them at 25% above

their real value. What per cent, profit did he niake ?

12. If I of a hhd. of sugar is sold for what the whole

cost, what is the gain per cent, on the part sold ?

13. A man sold a house for $350, and gained $58|-. K
he had received $70 more, what per cent, would he have

gained ?

Explanation.—Since $500

gain $120, or of itself,

the gain % is of 100% ,
which

is 24% . Or, since the profit or

loss is the product of the cost

by the rate % (35 1), the

rate % is the quotient of the
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354. To find the Cost.

1. Sold a piece of property at an advance of $24. 90, which

was 20^ of its cost. What was its cost

Explanation. Since the gain was 20% or

= i, $24.90 is J the cost, etc. Or,

Since the profit or loss is the product of the

cost by the rate %, the cost is the qicotient of

the profit or loss divided by the rate % ;

$24.90 .20 = $124.50. (341 .)

Formula : 1. Profit or Loss Rate % = Cost.

What is the cost of

2. Cloth, sold at an advance of $.70|- a yd., at 15% profit ?

3. Tea, sold at $. 12| per lb. less than cost, at a loss of 12|-% ?

4. Corn, sold at $.17 per bu. less than cost, at a loss of25% ?

5. Pork, sold at $.50 per cwt. less than cost, at a loss of 10% ?

6. A man sold 108 A. of land, at a loss of $486, which

was 20% of the cost. What was the buying and celling price

per acre ?

7. By selling iron rails at $49.50 a ton, a profit of 12|-%

is made. What was the cost ?

Explanation. Since the gain

is 12J%, or 1 of the cost, the sell-

ing price is f of the cost, or 8 times

^ of $49.50, etc. Or,

Since 12J% of the cost is gained,

the selling price is 112J%, or 1.12J
times the cost. Hence, $49.50 -h 1.125 = $44, the cost. (343, 1 .)

OPERATION.

wo%+n^% =
1 + Rate %. Selling Price.

1.125 )
$49.50

$44. 00 Cost.

OPERATION.
Rate %. Profit.

.20) $24.90

Cost, $124.50

Formulas :

2. Selling Price ~ (1 + Rate % of Gain)

{1—Rate % of Loss)
= Cost.

8.

What is the cost of silk, sold for $4.13 a yard, at a gain

of 18% ?
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Find the cost of

9. Carpeting, sold at $1.96 a yard, at a gain of 16f^.
10. A horse, sold for $240, at a loss of 15^.

11. Coal, sold for $6.50 a ton, at a gain of 30^.

12. A grocer sells molasses at $.93, and makes 24^ profit-

What was its cost?

13. A merchant sold goods at a profit of 8^, and cleared

$1500. What did they cost ?

14. By selling tea at an advance of 13^^, a profit of 10^

a pound is made. What was the cost per pound?

15. A merchant sells muslins for 2|^ cents above cost, and

makes a profit of 20^. What was the cost per yard ?

16. How must goods be marked that cost $3.50 a yard,

so that 12-|^ may be deducted from the marked price, and

still a profit made of 15^?

First find the selling price at 15 % profit
;
then regard the selling

price as cost, and find the asking price.

$3.50 X (1 + .15) = $4,025, the selling price, (337.)

$4,025 -r- (1 — .12^4 — $4.60, the marking price. (354, 2.)

Find the marking price when

17. The cost is $1.12, so as to abate 5^, and still clear 25^.

18. The cost is 9 cents, so as to fall 10^, and make 50^.

19. The cost is $60, so that 4^ may be abated, and make

20^.

20. A case of goods that cost $.80 a yard is somewhat

damaged
;
how must they be marked, to abate %h% in the

marked price, and still receive what they cost?

21. What must be the marked price of hats that cost

$3.29 each, that may be deducted from the price, and

still a profit of be made ?

22. Bought coal at $3.75 a ton. How much must I ask

a ton, that I may deduct 15^ from my asking price, and

still make a profit of 12-|-^ on the cost ?
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355. A Commission Merchant, Agent, or Factor

is a person engaged chiefly in buying and selling merchan-

dise, or other property, collecting, or investing money, or

transacting other business for another.

The person for whom the business is transacted is called the Prin-

cipal
;
the person who sends goods to be sold is called the Consignor

or Shipper
;
the goods sent, a Consignment

;
and the person to whom

they are sent, the Consignee, or Correspondent,

356. Commission is an allowance or compensation to

a commission merchant, agent, or factor, for the transaction

of business, and usually is a percentage of the money in-

volved in the transaction.

' 357. The Net Proceeds of a sale, or consignment is

I

the money due the Consignor, from the Consignee, after

j

deducting the commission and all other charges.

;

358. A Broker is usually one who buys and sells stocks,

ji bills of exchange, real estate, bonds, etc., for a commission,

jj

called Brokerage.

All problems of Commission and Brokerage may be solved by apply

ing the formulas of Percentage already given.

I 359. The corresponding terms are as follows

:

1. The Amount of Sales, Money Invested or Col-

lected, is the Base.

i 2. The Rate % allowed for services is the Bate.

3. The Commission or Brokerage is the Percentage.

4. The Amount of Sales, or sum collected or invested,

plus the commission, is the Amount

;

or minus the com-

!
mission, is the Difference.
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Written Exercises.

360. What is the Commission or BroTcerage

1. On a sale of cotton for $6450, at ?

Foemula : Amt. of Sales x Rate % = Com. (337,1.)

2. On 225 bhl. of flour, at $7. 60 per barrel, at 2^ ?

3. On the purchase of 26 hhd. of sugar, each weighing

5 cwt. 45 lb., at 7-|- cents a pound, commission ?

4. On the purchase of a house for $1500, at 3|-;^?

5. On a sale of $5628.50 worth of goods, at <6\% ?

6. On the purchase of 120 shares of stock, at $94|^, bro-

kerage ?

7. My attorney collected 80^ of a note for $1200, and

charged commission. What amount should he pay me ?

8. An agent sells a consignment of flour for $7532.80,

and then purchases 1840 bu. of wheat, at $1.40 a bushel

;

his commission being 2^^, what sum must he remit to the

consignor?

361. What is the Rate of commission or brokerage,

1. If $35 is charged for selling a piece of property for

$700?

Foemula : Commission -7- Sales = Rate %. (339.)

2. If $31.50 is charged for collecting a debt of $1260?

3. If $27 is charged for purchasing $5400 of bank stock?

4. If $162 is charged for selling $3600 worth of furniture ?

5. Paid a broker $38.10 for buying 120 shares of railroad

stock, at $95;| a share. What was the rate of his brokerage ?

6. An agent in Chicago remitted $3795.66 on a sale of

540 bbl. of flour, at $7.25 a barrel. What was his rate of

commission ?

7. A real estate broker charges $182.34 for investing

$12156 in a factory. What was his rate of brokerage ?
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362 . What is the Amount of Sales,

1. When a commission of $300 is charged, at 2|-^ ?

Formula: Commission-^ Rate% = Amt. of Sales.
(34:1.)

2. When the brokerage charged. is $48, at '•

3. When a commission of $24.52 is charged, at 2% ?

4. When a commission of $57.82|- is charged, at ?

5. When the net proceeds are $3870, commission ?

Formula: Net Pro. h- [1— Rate %) = Amt. Sales. (343, 2.)

6. When the net proceeds are $2444.55, brokerage ?

7. When the commission is $135, and the rate ?

8. When the net proceeds are $2422.50, and the rate 5^?
9. When the net jDroceeds are $5219.85, and the rate ?

10. Paid an agent a commission of $133.12-|, at 2|-^, to

purchase wheat at $1.87-|- a bushel. How many bushels did

he buy, and what was the amount of his bill ?

363. Find the Amount to le Invested,

1. If $582.40 is remitted, deducting 4^ commission.

Formula : Sum Rem.-^il + Rate %) = Sum Inv.
(
343, 1 .)

2. If $2846.25 is remitted, deducting commission.

3. If $4691. 70 is received, and brokerage is retained.

4. If $6500 is received, and 1\% brokerage deducted.

5. What amount of wool, at $.52 a pound, can be bought

for $3109.60 after deducting a commission of 4^?
6. A stock-broker received $45757. 12|-, to invest in stocks,

at $91f a share, after deducting brokerage. What
amount of stock did he purchase?

7. Sent $414 to an agent in Lowell, to be invested in

prints, at 12^ cents a yard, after taking out his commission

of 3|^. How many yards can he purchase ?



364. Insurance is indemnity secured against possible

loss or damage. It is of two general kinds : Insurance on

Property, and Insurance on Life.

365. Property Insurance includes Fire Insurance, or

indemnity for loss of property by fire
;
Marine Insurance,

for loss of vessel or cargo, wlietber at sea or on inland

waters
;
and Live Stock Insurance, for loss of horses, cattle,

etc.

366. The Policy is the contract or agreement between

the insurer and the insured.

367. The Premium is the sum paid for insurance, and

is a certain 'percentage of the amount insured.

The same elements are involved in Insurance as in the

fundamental problems of Percentage.

368. The corresponding terms are as follows

:

1. The Amount Insured is the Base.

2. The Rate % of Premium is the Rate.

3. The Premium is the Percentage.

Written Exercises.

369.

What is the Premium for insuring

1. A house and furniture for $3600, at 2^ ?

Fokmula : Amt. Insured x Rate % = Premium. (337, 1.)

2. A dwelling for $2700, at ? For $4100, at

3. A cargo of 5840 bu. of wheat, valued at $1.60 a bu., at

1^^ on I of its value ?
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4. A drove of cattle for $3500, at ? For $6000, at ?

5. A mill worth $18000, for f of its value, at 1^% F

6. At ^ of 1^ a mouth, what will be the cost of insuriug

goods valued at $7500, which remain in store 4 months ?

7. What will be the cost of insuring my house for $6500,

at
;
the furniture for $2500, at

;
and the barn and

contents for $3000, at 1% ?

3*70. What is the Rate of Insurance,

1. If $54 is paid for an insurance of $3600 ?

Foemula : Premium ~ Am’t Ins. = Rate of Ins. (339.)

2. If $234 premium is paid for an insurance of $5200 ?

3. If $3 premium is paid for $800 insurance ?

4. If $6. 75 is paid for an insurance of $900 ?

5. A vessel and cargo were valued at $297000, and the

premium paid for insurance on f their value was $2475.

What was the rate of insurance ?

6. Paid $1443.75 for insuring 2500 bbl. of flour, worth

$10|- per bbl. What was the rate of insurance ?

7. If it cost $875 to insure a tsargo of goods valued at

$50000, what is the rate of insurance ?

371. What is the Amount of Insurance,

1.

< If $175 premium is paid for insuring a hotel, at ?

Foemula: Premium Rate of Ins. = Am’t Ins. (341.)

2. If $187 is paid to insure a mill, at 1^% ?

3. If the premium for insuring a house and furniture at

li^is $79.14?

4. A drover paid a premium of $73.50, at 40 cents per

$100, for insurance on | the value of a herd of cattle.

What was the value of the entire herd ?
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5. A speculator bought 1000 bbl. of flour, and had it

insured for 80^ of its cost, at paying a premium of

$214.50. At what price must he sell the flour to realize a

proflt of 20^ ?

6. A man paid $175 for insuring his dwelling, at and
$100 for insuring the furniture, at If both are de-

stroyed by Are, how much is he entitled to receive ?

7. Paid $122.50 insurance on a shipment of beef, at

to cover f of its value. What was its total value ?

8. If I pay $100.25 to insure the transportation of goods,

at 2|^, what is the value put upon the goods ?

S'H2, Taxes are sums of money assessed on persons,

property, incomes, or products, for any public purpose.

373. A Capitation or Poll-tax is a tax assessed with-

out regard to property, upon the person of every male

citizen 21 years of age and upward not exempt by law.

374. A Property Tax is a tax upon property, and is

assessed at a given rate per cent, of the valuation, or so

many cents on the $100, or mills on the dollar.

Property is of two hinds—Real and Personal.

375. Real Property, or Real Estate, is immovable

property, as lands and houses.

376. Personal Property is movable property, as mer-

chandise, furniture, tools, ships, cattle, money, stocks,

mortgages, etc.

377. An Assessor is an oflicer appointed to estimate

the value of property, and apportion the taxes.
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378. The corresponding terms of Taxes and Percentage *

are as follows :

1. The Valuation of property is the Base.

2. The Tax Rate or Tax on SI is the Rate.

3. The Sum to be Raised is the Percentage.

4. The Sum Collected, minus the Commission, is the

Difference.

Written Exercises.

379. 1. The taxable property of a Tillage, estimated at

$575000, was assessed 7 mills on the dollar, for public im-

proYements. What amount of tax was raised ?

1. Formula : Valuation x Tax Rate = Sum Raised. (337.)

2. What amount of tax must a man pay who is assessed

$10500 for real estate, and $5000 for personal property, if

he pays City tax, State tax?

3. At what rate must property yalued at $1250000 be

assessed to raise a tax of $15000 ?

- -n iSu7n to be Raised „ ,
. „ .

2. Formula :

Yaluation
~

4. A tax of $7380 was leyied upon the taxable property

of a county, yalued at $2460000. What was the rate, and

what was the tax upon a farm assessed at $4000 ?

5. What is the yaluation of a piece of property that pays

a tax of $182, at the rate of 3^ mills on the dollar ?

3. Formula: — = Valuation. (341.)
Rate of Tax '

6. If a tax of $240 is assessed upon a cotton mill yalued

at $48000, what is the yaluation of a piece of property that

pays a tax of $35.50, at the same rate ?
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7.

What sum must be assessed on a district, to build a

school-house, at a cost of $2730, and pay for colleo-

tion ?

4. Foemula :

Sum to he Raised

(1— Rate of Collection)
Sum to he Assessed.

8.

A Town-house, costing $12250, was built by a tax

assessed upon the property of the town. The tax rate was

5 mills on the dollar, and the cost of collection 2^. What
was the valuation ?

Rule foe Gefteeal Taxes.—1. From the sum to he

raised, deduct the 'poll-tax, if any, and divide the remainder

hy the assessed value of the taxable property, real and per-

sonal ; the quotient luill he the rate of taxation.

2. Multiply the assessed value of each man’s property hy

the rate, and to the product add his poll-tax, if any ; the

sum will he the whole tax.

9. A tax of $6971.60 is assessed upon a certain town,

containing 430 taxable polls, at $1.25 each, the real estate is

valued at $1354000, and the personal property at $75800.

What will be the rate of taxation, and what will James

Ray’s tax be, who pays for 4 polls, and whose taxable prop-

erty is valued at $5750 ?

$1.25 X 430 = $537.50, total poll tax ;

$6971.60 — $537.50 = $6434.10, sum to be assessed on propertj;

$1354000 + $75800 = $1429800, amount of taxable property

;

$6434.10 $1429800 = .004|^, rate of taxation
;

$5750 X .004J = $25. 87J, Ray’s property tax
;

$25.87|^ + ($1.25 x4) =: $30.87J, Ray’s whole tax.

10. In the above town, what was A’s tax,
'

’hose property

was assessed at $3640, and who pays for 2 polls ?

11. What was B’s tax, whose property is assessed at $7320,

and who pays for 3 polls ?
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380. Duties or Customs are taxes assessed by goyern-

ment upon imported goods, for revenue -purjioses, or for the

protection of home industry.

Duties are of two kinds, Ad Valorem and Specific.

381. An Ad Valorem Duty is a certain per cent,

assessed on the actual cost of the goods, in the country from

which they were imported, as shown by the invoice, or fixed

by appraisement.

382. A Specific Duty is a tax assessed upon the num-
ber, weight, or measure of the goods, per bale, ton, pound,

hhd., gal., etc., without regard to their value.

Before estimating Specific Duties, certain allowances” or

deductions are made, called Tare, Leakage, Breakage, etc.

383. Tare is an allowance for the weight of the box,

bag, or cask containing the merchandise.

384. Leakage is an allowance for the loss of liquids,

ascertained by gauging the cask or barrel in which they are

imported.

385. Breakage is an allowance for the loss of liquids

imported in bottles.

386. An Invoice or Manifest is a written statement

of a ship’s cargo, showing the items, quantity, quality, and

cost of goods, where shipped, and to whom consigned.

387. Gross Weight or Value is the weight or value

of the merchandise before any allowances are made.
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388. Net Weight or Value is the weight or value

after all allowances are made.

The long* ton of 2240 lb, is invariably used in the U. S. Custom

Houses. In weights, less than J lb. is not regarded, and more than

lb. is taken as 1 pound.

389. The corresponding terms of Ad Valorem Duties

and Percentage are the following :

1. The Net Value or Quantity is the Base.

2. The Rate or Rate % Ad Valorem is the Rate.

3. The Duty is the Percentage.

Written Exercises.

390. 1. Find the duty on 120 hags of coffee, gross

weight 148 lb. each, allowing 3^ tare, at 3|- cents a pound.

OPERATION.

148 lb. X 120 =: 17760 lb., gross

;

17760 1b. X .03 = 532.8 1b., tare;

17760 lb. — 533 lb. 17227 lb., net quantity;

$.035 X 17227 = $602.95, duty.

Explanation. Since the tare is 3 % of the gross weight, 17227 lb.

is the net weight
;
and since the duty on 1 lb. is 3| cts., on 17227 lb. it

is $602.95.

Foemula : 1. Rate x Net Quant. = Spec. Duty. (337, 1.)

Find the Duty

2. On 50 hhd. of sugar, each weighing 480 lb., at IJ cts.

a pound, tare 78 lb. per hhd.

3. On 360 doz. bottles of porter, duty $.50 a dozen,

breakage 10^.

4. On 250 chests of tea, each 75 lb., invoiced at $.54 a

pound, duty 30^ ad valorem.
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Formula : 2. Net Invoice Cost x Rate % = Ad Val. Duty.

(337, 1.)
Find the Duty

5. On 16 tons of steel, invoiced at 18 cents per lb., at 25^

ad valorem.

6. On 175 boxes of raisins, 18 lb. per box, at If cents per

pound, tare 20^.

7. On 280 yd. of English Brussels carpet, 27 in. wide,

invoiced at 8s. 6d. per yard, duty 28 cents per sq. yd., and

35^ ad valorem.

8. On 40 cases of tobacco, each weighing 65 lb., and

20000 Havana cigars, weighing 2001b.. invoiced at $45 per

M., the duty on tobacco being $.30 per lb., and on cigars

$2 1 per lb. specific, and 40^ ad valorem.

9. A. T. Stewart & Co. imported 10 cases of shawls, aver-

aging 216 lb. a case, invoiced at 24884.10 francs, the duty

being $.50 a pound, and 35^ ad valorem. The invoice was

paid with a bill of exchange, bought at 5.16 francs to the

dollar. What was the duty, and what did the shawls cost,

after paying other charges to the amount of $75.80 ?

10. Paid $22.40 duty on 100 bbl. of sugar, each weighing

220 lb., invoiced at 8 cts. a pound, tare 4^. What was the

rate? (339.)
11. A merchant imported 80 pieces three-ply carpet,

75 sq. yd. in a piece, and paid $2591.84 duty, at 16 cts. per

sq. yd., and 30^ ad valorem. What was the invoice price

per yard, in sterling money ?

12. A wine merchant imported 6 casks of wine, and paid

$432 duty, at $2 per gallon, leakage 10^ allowed. How
many gallons to each cask, had qo leakage been allowed ?

13. The duty on 300 drums of figs, containing 14 lb. each,

invoiced at 5f cts. a lb., was $17.64; required, the rate.

14. The duty, at 19^, on an importation of satin, is

$309.70; what is the invoice of the goods?
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891. Stock is tlie capital of an incorporated company.

It is divided into equal parts, called shares, for distribution

among several holders, and transfer from one to another.

It is sometimes called tlie Capital Stock ; and tlie company a Joint-

stock Company. Collectively, the shares of various companies in the

market for sale and transfer are called Stocks.

The amount of each share varies in different companies. In rail-

road, bank, and insurance companies it is usually $100.

392. A Certificate of Stock is a written instrument,

issued by a company, certifying the number of shares to

which the holder is entitled.

These may he bought and sold like any other property.

393. The Par Value of stock is the original value, or

amount specified in the certificate.

394. The Market Value of stock is the sum for which

it can be sold at any time.

When stock can be sold for its original or face value, it is said to

be at par, represented by 100 %

;

when it will bring more than its face

value, it is above par, or at a premium

;

when less, below par, or at a

discount.

The market quotations are given in percentage ;
thus, 100 denotes

a.tpar; 110, 10 fe above par ; 90, 10% below par.

395. A Dividend is a sum paid to stockholders out of

the earnings of the company, and is always reckoned on the

par value of the stock.

396. A Stock Broker is one who buys and sells stocks

for a commission, called Brokerage.

The brokerage is usually computed at a certain rate % on the par

value of the stock purchased or sold.
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397. A Bond is an instrument in writing, given to se-

cure the payment of a sum of money, at a specified time.

Bonds issued by the U. S. Government, or by States, cities, railroad

companies, etc., and usually paying semi-annual interest, are dealt in

as stocks, their value fluctuating according to the security afibrded.

Bonds are either Beyistered, or Coupon Bonds.

U. S. bonds, and bonds issued by States, cities, corporations, etc.,

are quoted according to the rate of interest which they bear. Thus,

U. S. 4’s are bonds issued by the United States bearing 4% interest.

Missouri 6’s are bonds issued by the State of Missouri beaadng 6^ int.

N. Y. 7’s are bonds issued by the City of New York, bearing 1% int.

398. Coupons are certificates of interest attached to

bonds, each to be cut off and presented for payment when
the interest is due.

399. The corresponding terms used in Stocks and Per-

centage are as follows

:

1. The Par Value is the Base.

2. The Rate of Premium or Discount is the Rate.

3. The Premium or Discount is the Percentage.

4. The Market Value is the Amount or Difference.

Written Exe r-c i s e s .

400. To find the cost of sfocJc, tvhen the niarlcet

value is at a premium or discount.

1.

Find the cost of 150 shares of Illinois E. E. stock, the

market value being 105|-, brokerage

Explanation. Since the market value is 105h%, and the broker-

ttie cost of 1 share is 105| % of $100, equal to $105| ;
the cost

of 150 shares is 150 times $105f ; $105| x 150 = $15343.75, cost.

Formulas :

1. Par Value x Rate % = Premium, or Discount.

2. Par Value + Premium or — Discount =. Market Val.

3. {Market Value of 1 Share -\- Brok.) xMo. Shares = Cost.
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Find the Cost,

3.

Of 36 shares Lake Shore R. R. stock, at 1034, broker-

age

3. Of 45 shares canal stock, at 13^^ discount. At
premium.

4. Of four $1000 IT. S. 4|’s of 1891, at 109|, brok.

5. A broker bought 73 shares of bank stock, at 3f^ dis-

count, and afterwards sold them at 101^. Find the gain.

401 . To find the number of shares that can be
bought for a given sum of money,

1. How many shares of railroad stock, at 103f, can be

bought for 136000, brokerage being ?

Explanation. Since the market value is 103f, each share, with

the brokerage, will cost $104 ;
hence, as many shares can he bought

lor $26000 as $104 is contained times in $36000, or 250 shares.

Foemula : 1. Amt. of Inv.^Cost 1 Share = No. of Shares.

3. How many 1500 Mo. 6’s, at 97^, brokerage ^%, can be

bought for $5850 ?

3. How many $500 bonds, at 16f premium, brokerage

1^, can be bought for $17550 ?

4. How many shares of Western Union Telegraph Stock

can I buy for $3610, at 108^, brokerage

5. Bought U. S. Express stock at 32^, and sold it at 33f,

paying brokerage each way, and gained $1650. How
many shares did I buy ?

Operation. (33| — 1) — (33i + |) = 1|% gain

;

$1650 -f- $lf 1300, No. of shares.

_ Whole Gam or Loss ^Formula: 3. y — — = NoJ of Shares.
Gain or Loss on 1 Share

j

*

6.

How many shares of Ohio Central Stock, bought at

30|, and sold at 31f, brokerage each way 1%, will yield a

gain of $1000 ?
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403 . To find what Investment must he made to

produce a given income,
1.

What sum must be invested in U. S. registered 4’s, at

107|-, to yield an income of $1000 ?

Explanation. The income on 1 share of 4% stock is $4, and

$1000 H- $4 = 250
;

hence, 250 shares. $107^ x 250 = $26875

amount invested.

Foemulas :

1. Given Income -f- Income of 1 Share = No. of Shares.

2. Cost of 1 Share x No. of Shares = Sum Invested.

What sum must be invested

2. In stock at 97|^, that pays a semi-annual dividend of

5^, to yield an annual income of $1500 ?

3. In 111. Central E. E. bonds, bearing int., at 104|,

brokerage \%, to secure an income of $2400 per annum ?

403 . To find yvliat Income any investment will yield.

1. What income will be realized, by investing $12760 in

h% bonds, purchased at 87|-, brokerage ?

Explanation.—The cost of 1 share is $87^ plus $J, or $88 ;
and

$12760 $88 = 145 ;
hence 145 shares. $5, income on 1 share x 145

= $725, income.
V

„ Investment ^ ^ ^Foemula :
-

7̂ —r—N-r-Ni X Income on 1 Share =: Income.
Cost of 1 Share

2. What annual income shall I receive from an invest-

ment of $15860 in E. E. stock, at 99, brokerage if 4^
semi-annual dividends are declared ?

3. What income will $5000 in IT. S. 4’s, at 103|-, yield,

brokerage \% ?

11
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404. To find the Rate % of income,

1. What rate per cent, will be realized from bonds bought

at 120, and paying h% semi-annual dividends ?

Explanation.—Since the cost of 1 share is $120, and the annvM
income is $10, the rate per cent, is or of 100%, equal to 8|%

„ Annual Inc, per Share ^ ^ t /oor^ \FOEMULA : = R^u % of Inc. (339.)

Find the rate % of income realized

2. From <6% bonds, bought at 75 ;
at 97-| ;

at 105.

3. From E. K. stock paying h% semi-annual dividends,

bought at a discount of 15^.

4. Which is the more profitable to buy, 7’s, at 105, or 5’s,

at 75 ? N. Y. 7’s, at 105, or 6’s, at 84 ?

5. What per cent, of income do U. S. 6’s yield, if bought

at 108^ ?

405. To find the Price at which stock should he
bought to realize a specified rate of income,

1. At what price should stock paying 9^ annual divi-

dends, be bought, to yield an income of ?

Explanation.—Since the annual dividend or income per share is

$9, this must he 7|% of the price; $9 ^ .07|^, equals 120; hence,

$120 is the buying price.

Formula : Dividend -i- Rate of Income = Buying Price,

(341.)
What must be paid

2. For stock to yield an income of 8% ? Of 10^ ?

3. For 8^ stock to realize Q%? *7%? 10% ? 12% ?

4. At what price must 5’s be bought, to pay as well as

6’s bought at par ?

5. What must I pay the government for 4^’s of ’91, to

realize "7% on my investment ?



406 . Problems in Percentage which do not involye the

element of time.

1. Find ¥)% of 6 hr. 28 min. 15 sec.

2. What is 104^ of 75 A. 80 P. ? Of 1 T. 5 cwt. 25 lb. ?

3. Bought 120 yd. of cloth, and found that it lacked

10 yd. of full measure. What per cent, did I lose ?

4. A man saves |562-|- a year, which is 37^^ of his salary.

What is his salary ?

5. A drover having 45 head of cattle, sold 36 head for

what the whole cost him. What was his gain per cent. ?

6. A farmer sold 75 A. 80 P. of land, which was 40^ of

his whole farm. What was the value of his whole farm, at

$32.60 an acre ?

7. Bought 120 tons of coal for $408. If sold at an ad-

vance of 35^, what was the profit per ton ?

8. If the insurance on $5600 worth of goods from ISTew

York to New Orleans is $70, Vt^hat is the rate of insurance ?

9. For what amount must merchandise valued at $8000

be insured, at 3-|^, so as to receive this sum and the pre-

mium in case of total loss ?

10. What is I of a farm worth, if $2587.50 is 15^ more

than ^ of its value ?

11. What are the net proceeds of a sale of $16400, com-

mission 2|-^, and other charges $500 ?

12. If a lot of damaged goods are sold for $563.20, at a

loss of 12^, what did they cost ?

13. 1980 is 10^ of 120^ less than what number ?

14. Silicate slates, marked 25 cents, are bought at 20, 10,

and 10^ off, and sold at an advance of 10 and b% on the

marked price. What is the gain per cent. ?
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15. What per cent, of the long ton is the short ton ?

16. Sold part of a consignment of flour, at $10^ per bbl.,

realizing a profit of 25^, but was obliged to sell the remain-

der at $8.40 per bbl. What was the gain or loss on this ?

17. A lawyer receiving b% for collection, received from

one client $75, from another $84.50, and from another $200;

what were the respective amounts collected ?

18. Sold a piece of property at a loss of 16^, or $640 less

than it cost. What would it have brought, had it been sold

at a profit of 16^ ?

19. If I receive $558 as my share of a %% dividend, how
many shares of stock, at $50 each, do I own ?

20. A speculator bought 25 shares of bank stock ($100),

at a discount of and sold it at \\% premium. What
was his gain ?

21. A tax collector pays over $126740, and retains

$1901.10. What rate per cent, is allowed him for collection ?

22. Sent $5128.05 to a broker in Cincinnati, with direc-

tions to purchase pork at $12|^ per bbl., to insure it for

60 da., at 15 cents a $100, to pay storage, at 5 cts. a bbl.,

for 10 days, and to deduct his commission of 2^ on the

money expended. How many barrels of pork did he buy?

23. If from the retail price of a book, 20 and 10^ are de-

ducted, and the book then sells for $1.25, what is the retail

price, and the rate of discount?

24. Eeceived as net proceeds of a consignment $1520,

after paying a commission of 2|-^ for selling. What was

the amount of sales ?

25. Imported 28 bags of canary seed, gross weight 4284

lb., tare 84 lb. W^hat was the duty paid, at $1 per bushel

of 60 lb. ?

26. Mr. Brown’s taxis $621.50; he pays for 3 polls, at

$2.25 each
;
the rate is 4 mills on the dollar. What is the

valuation of his property ?
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27. Sold 5G acres of laud for $2047.50, which was 10^ less

than the asking price, but a gain of 02|-^. What was the

asking price, the cost per acre, and the profit ?

28. An agent bought 3000 lb. of wool at $.46 a pound,

and paid $7^ for insurance, $6.25 for cartage, his commission

being 2f^. What was the amount of his bill to his prin-

cipal ?

29. If the net earnings of a company with a capital of

$250000 are $17000, and $7000 are reserved for expenses,

what rate of dividend can be declared, and what is the divi-

dend on 35 shares, par value $100 ?

30. If stock paying 10^ dividends is bought at 112^,

brokerage what per cent, of income will it yield ?

31. A cotton mill valued at $150000 is insured as follows

:

in Co. A for its value, at
;
in Co. B for J its value, at

;
in Co. C for its value, at

;
in Co. D for ^ its value,

at What is the total annual premium, and in case of

loss by fire to the amount of $25000, what is due from each

company ?

32. For what amount must a policy be made to insure

$12500 and the premium, at 31% and what is the premium ?

33. What imist be paid for stocks yielding 8^ dividends^

to realize an Mnual income of 10^ ?

34. The Continental Ins. Co. took a risk at 2^^, and re-

insured f of it in the Koyal Ins. Co., at 2^^. The premium
received was $72 more than was paid; what was the amount
of the risk ?

35. A tax of $22768, besides 3|^ paid for collection, is

to be raised in a certain town. There are 760 polls, assessed

at $1^ each
;
the real estate is assessed at $700000, and the

personal property at $62000. Find the tax rate, and a per-

son’s tax whose real estate is valued at $12500, personal

property at $2500, and who pays for 2 polls ?
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36. A man owning 250 shares of bank stock received a

semi-annual dividend of $1125. What was the rate?

37. S. G. & Co. of New York received per steamer Gallia,

goods iuvoiced as follows

:

480 yd. Broadcloth, weight 265 lb., cost 14s. sterl. per yd.

1860 Brus’ls Tapestry, f yd. wide, “ 7s. 6d. “ ‘‘

640 Thread Lace, “ 8s.
“ ‘‘

The duty on broadcloth was $.50 per lb. and 35^ ;
on

tapestry, 28 cents per square yard and 30^ ;
and on lace,

25^. What amount of duty was paid, allowing the pound
sterling to be $4.866-|-?

38. Bought stock at 3|-^ discount, and sold the same at

a premium of 2^^, gaining $258. 75. What was the par

value of the stock ?

39. If by selling broadcloth $.75 per yard above cost, I

gain 12|-^, how much must I advance the price to realize a

profit of 20% ?

40. A store rents for $2000, and the tax on the same is

2|^%, on a valuation of $22000. The owner sells it for

$35000, and invests the money in stock at 91, that pays a

dividend of 7%. Is his yearly income increased or dimin-

ished, and how much ?

41. If I of a barrel of pork is sold for what the whole

barrel cost, what per cent, is gained on the part sold ?

42. A grocer imported 65 hhd. of sugar, each weighing

4 cwt. 2 qr. 16 lb., invoiced at 6 cts. per lb., tare allowed,

36 lb. per hhd., duty 2-|- cts. per lb. and 20% additional

;

also, 35 hhd. of molasses, 84 gal. each, invoiced at 20 cts.

per gal., 4% being allowed for leakage, duty 4i cts. per gal.

and 25% additional. What was the entire amount of duty?

43. What rate of income will be realized from money in-

vested in stoek paying a semi-annual dividend of 5%,

purchased at 87-|, brokerage ?
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1. If money is loaned at 6% a year, wtiat decimal

part of the money borrowed equals the sum paid for its use ?

If loaned at 8%? ? 10^ ?

2. At how many dollars must be paid for the use of

1100 for 1 year ? For 2 yr. ? 3 yr. ? 5 yr. ?

3. At b%, how many dollars must be paid for the use of

$200, for 1 yr. ? $200, for 3 yr. ? $400, for 2 yr. ?

4. If $6 are paid for the use of $100 for 1 yr., what is the

rate per cent. ? If $18 are paid for the use of $100 for 3 yr. ?

5. If I borrow $200, and agree to pay a year for its

use, how much shall I owe the lender at the end of 2 yr. ?

3)De fi„n Q

408. Interest is money paid for the use of money.

409. The Principal is the money, for the use of which

interest is paid.

410. The Rate of Interest is the per cent, of the prin-

cipal paid for its use one year.

411. The Amount is the sum of the principal and in=

terest.

413. Legal Interest is at the rate fixed by law.

413. Usury is interest at a higher than the legal rate.

When the rate of interest is not specified in notes, accounts, con-

tracts, etc., the legal rate is always understood.
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414.

In some States, a higher than the legal rate is

allowed, if agreed to in writing, as shown in the following

Table of Legal Rates,

States. Bate %. States. Rate %. States. Rate %. States. Rate t.

Ala..... 8 m 6 8 Mo 6 10 S. C 7 Any,
Ark— 6 Ind. .. 6 10 Montana 10 Tenn... 6 10
Arizona 10 Any. Iowa . .

.

6 10 N.H.... 6 Texas .

.

8 10
Cal 10 Kan. . .

.

7 12 N. J 7 Utah 10 Any.
Conn. .

.

6 Ky 6 10 N. Y.... 6 Vt 6
Colo 10 Abv. La 5 8 N. C.... 6 8 Va 6
Dakota. 7 ' Any. Maine.

.

6 Any. Neh 10 12 W. Va.. 6
Del 6 Md 6 Nev 10 Any. W. T.... 10 Any.
D.C.... 6 10 Mass. .

.

6 Any. Ohio— 6 8 Wis 7 10
Fla 8 Any. Mich.... 7 10 Oregon . 10 12 Wy 12 Any.
On 7 1

Ll!_
7 12 6

Idaho. . . Miss.. .. 6 10 6 Any.

The legal rate in England and France is 5% ;
in Canada and Nova

Scotia, 6%.

415. Corresponding terms of Interest and Percentage i

1. The Principal is the Base.

2. The Rate % per Annum is the Rate.

3. The Interest is the Percentage.

The sum of the principal and the interest is the Amount
4. Time is an additional element introduced, to be con-

sidered always in connection with the rate % per annum.

416. Principle. Interest is the product of threefactors,

the principal, rate % per annum, and time expressed in years.

If any three elements are given, the fourth may he found.

Of the Yarions methods of computing interest, three of the

most simple and practical are presented in this work.

1. As the legal rate of interest in the majority of the States is

tlie six per cent, method is selected, as likely to be largely used.

2. The method by cancellation being uniformly applicable to any

rate and time, and also simple, brief, and easily understood, is es-

necially commended to the attention of the learner.

The method by Tables, which is in very general use among busi-

ness men.
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Written Exercises.

417. To find the Interest and the Aynount.

1.

Find the interest and the amount of $247.50, for 3 yr.

4 mo., at 8^.

Explanation. Since the int.

of any sum at 8% ,
for 1 yr., is .08

of the principal, the product of

$247.50 by .08, which is $19.80, is

the int. for 1 yr.
;
and the int. for

3 yr. 4 mo,, or 3^ yr., is 3|- times

$19.80, or $66, the required interest;

and $247.50 + $66 = $313.50, the

amount. Hence,

OPERATION.

$247.50 Principal.

.08 Rate.

$19.8000 Interest for 1 year.

Time in years.

$66,000 Int. for 3 yr. 4 mo.

1247.50 Principal.

$313.50 Amount.

Formulas :

1 .

2 .

Principal x Rate % x Time = Interest.

Principal + Interest =. Amount.

In computing interest, the partial results need not be carried to more

than/(?^^7’ decimal places.

Find the interest of

2. $75, for 4 yr., at
;
for 3 yr. 6'mo., at 7^ ;

at 8^.

3. $135.70, for 2 yr. 3 mo., at for 1 yr. 9 mo., at

4. $762.40, for 3 yr. 3 mo., at 8^ ;
for 2 yr. 4 mo., at 10^.

5. $2684.80, for 6 yr. 6 mo., at 7^; for 9 mo., at 8^.

6. $1500, for 4 yr. 8 mo., at
;
for 5 yr. 2 mo., at 12^.

Find the amount of

7. $87.60, for 10 mo., at % ;
at 7^ ; 6^ ; 12^.

8. $564.80, for 2 yr. 4 mo., at
;
for 3 yr. 9 mo., at 7^.

9. A owes a note for $1200 and interest, at <6% for 2 yr.

4 mo. If he pays $853.50 on it, how much is still unpaid ?

10. If a man borrows $1575, at 6^, and loans it immediately

at 7|^, what does he gain by the operation in 9 mo. ?
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11.

Find the interest of $216.50 for 1 yr. 5 mo. 18 da.,

at 7^.

OPERATION.

$216.50

.07

Explanation.—The int. for

I yr. is .07 of the principal, or

$15,155
;
the int. for 1 mo. is

^ the int. for 1 yr., which is

$1.2629; and for 1 yr. 5 mo.

18 da., or 17.6 mo., it is 17.6

times $1.2629, which is $22.23,

the interest required.

Since 30 days are reckoned

as a month, 3 days is (.1) of

a month
;
hence, any number of days is readily reduced to tenths of a

month by dividing by 3 ; thus, 18 da. equals .6 of a month
;

19 da.,

.6| of a month, etc.

12 )
$15. 1550 Int. for 1 yr.

$1. 2629 Int. for 1 mo.

17.6 Time in mo.

$22.2270 Int. for lyr. 5 mo. 18 da.

Find the interest of

12. $540, for 9 mo. 15 da., at 6^ ; 7^ ; 8^ ; 12^.

13. $636.40, for 1 yr. 1 mo. 12 da., at b%] for 10 mo.

20 da., at %%.

14. $1000, for 2 yr. 2 mo. 9 da., at
;
at

15. $960, at 6^, for 11 mo. 4 da.
;
for 5 mo. 27 da., at 7^.

16. $2175, at 7^, for 1 yr. 15 da.
;
for 3 mo. 12 da., at 8^.

17. $428.80, at 8^, for 7 mo. 14 da.
;
for 2 yr. 24 da.

18. $1500, at 10^, for 1 yr. 11 mo.; for 10 mo. 10 da.,

at 12^.

19. Find the interest and the amount of $374.60 from

Sept. 4, 1879, to June 20, 1881, at 8^.

20. If a man pays $375 a year rent for a dwelling, would

he gain or lose, and how much, in 4 yr. 6 mo., by borrow-

ing $4500 at to purchase the house ?

21. What is the int. of $1630 from April 1, 1878, to Oct.

10, 1882, at 6^?
22. Bought a piece of property for $6500, and agreed to

pay for it in 8 mo. 15 da., with interest at 7^. What
amount was due at the expiration of the time ?
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418 . SIX PER CENT. METHOD.

The interest of $1 at Q%

For 12 mo., or 1 year, is 6 cents, or .06 of the principal.

“
2 ^ year, “ 1 cent, .01

1 year, ‘‘ 5 mills, .005

6 da., mouth, 1 mill, .001

Ida., month, mill, ‘^.000|-^‘'

Hence, the following

419. Principles.

—

I. The interest of any sum of money

at 6%, is one half as many hundredths of the ^principal as

there are months in the given time.

II. The interest of any sum of money at 6%., is one sixth

as many thousandths of the principal as there are days in

the given time.

Thus, the interest on any sum for 1 yr. 4 mo. (16 mo.) is ^ of .16, or

.08 of the principal
;
for 1 yr. 5 mo. (17 mo.) it is .085; for 2 mo. 12 da.

(72 da.) it is of ,072, or .012 of the principal
;
for 26 da., .004^

;
etc.

Written Exercises.
420. 1. What is the interest of $255 for 1 yr. 5 mo.

15 da., at 6^ ?

Explanation.

—

The int. of any sum
for 1 yr. 5 mo. 15 da.,

at 6%, is .087^ of the

prin.
; $255 x .087| =

$22.31,the requiredint.

OPEBATION.

1 yr. 5 mo. = 17 mo. $255

I- of .17 =.085 .087^

iot .015 = .0021 $22.3125

Int. = .0871- of Prin.

Rule. Multiply the principal hy the decimal expressing

one half the numher of months as hundredths, and one sixth

the number of days as thousandths ; the product will he the

interest at 6%.

To find the interest at any other rate per cent., divide the interest

at 6% hy 6, and multiply the quotient hy the given rate.
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Find the interest, at Q>%, of

2. 1840, for 8 mo. 15 da.

3. $216.40, for 5 mo. 24 da.

4. $148, for 2 yr. 3 mo.

5. $1026, for 1 yr. 1 mo. 20 da.

6. $98.60, for 11 mo. 28 da.

7. $1000, for 3 yr. 1 mo. 6 da
8. $1684.75, for 93 days.

9. $2500, for 63 days.

10. $348.84, for 33 days.

11. $1208.50, for 1 mo. 13 da.

Find the interest, at 5%, 1%, and 8^, of

12. $750, for 1 yr. 1 mo. 3 da.

13. $910, for 2 mo. 11 da.

14. $256.40, for 90 days.

15. $4562. 50, for 2 mo. 21 da.

16. $5000, for 3 mo. 10 da.

17. $1476.90, for 127 days.

18.

What is the amount of $3725 from Oct. 10, 1880, to

May 15, 1882, at 4^^ ?

METHOD BY OAE’CELLATION.

431. This method will commend itself to the judgment

of the practical teacher, on account of its simplicity and its

application to any rate and time.

433. The following Formulas cover all cases of simple

interest that can arise :

1. When the time is expressed in years.

Principal x Rate % x Time — Interest (already illustrated).

2. When the time is expressed in months.

Principal x Rate % x Time _
12

When the time is expressed in days,'

Principal x Rate % x Time . ,
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Written Exercises.

423. 1. What is the interest of $92.40 for 1 yr. 4 mo.,

at 6^?

Explanation. Since the interest on any

sum for 1 yr., at 6%, is .06 of the principal,

$92.40 X .06 gives the int. for 1 yr., or 12 mo.

This product divided by 12 gives the int. for

1 mo., which multiplied hy 16, the number of

months in the given time, gives $7.39, the

required interest.

Or, 41 of 1 year’s interest equals the required interest.

2. Find the interest of $150 for 36 days, at

Explanation. Since the int. on any sum for 1 yr.,

at 7 % ,
is .07 of the principal, $150 x .07 gives the int.

for 1 yr., or 360 da. This divided by 360 gives the

int. for 1 da., which multiplied by 36 gives $1.05, the

required interest.

Or, of the int. for 1 yr. gives the required int.

Eule. 1. On the right of a vertical line, place the prin-

cipal, rate, and time. If the time is in years, place 1 on the

left ; if in months, place 12 on theleft ; if in days, 360, or

its factors, 12 and 30. For “ Exact Interest’ (424) use 365.

2. Cancel equal factors, if any, on opposite sides of the

Vine, and the product of the remaining factors on the right,

divided hy the factor on the left, if any, will give the required

interest.

Proof. Place the answer obtained on the left, in the

statement as first written, and Jif the worTc all cancels, it is

correct : hut if anything remains on either side of the line,

the answer is wrong.

Some examples do not admit of cancellation, hut hy preserving the

method the operations will be correctly indicated.

OPERATION.

$150

.07

$00 $0

$1.05

OPERATION.

$92.40 Prin.

.00 Rate.

xt 40
®

Time.

$7,392 Int.
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3. Find the interest of $40f for 7 mo. 10 da., at a mo.

Explanation. $40f is
; 7 mo. 10 da. is 71,

or mo., and f% a mo. is 9% a year. Or, the

time may be reduced to days, 220 da., and 360 placed

on the left.

The pupil is already familiar with the arrange-

ment of placing numerators, or dividends, on the

right, and denominators, or divisors, on the left of

the vertical line. (181.)

OPERATION.

$ m
' 1% M

3

3 6.71

$2,236

4. Find the interest of 1218 for 9 mo. 18 da., at 1%, and

for 3 mo. 12 da., at

Explanation. 9 mo. 18 da. is

9f, or 9.6 mo., or 288 days ; 3 mo.

12 da. is 3f, 3.4 mo., or 102 days.

If the rate is a mixed number, it

may also be expressed in the form

of a common or a decimal frac-

tion. Thus, is or .075.

Either form may he used.

OPERATION. $109

$218

.07 2

i?_
^$$0 102

$12,208 4 18.53

$4.63

5.

Find the interest of $750 for 14 da., at 1\% a mo.
;
for

4 mo. 24 da., at 12|-^ ;
for 7 mo. 6 da., at a month.

OPERATION.

$750 $750 $750

.1$ .125 .08

$00 .14’ 12 4.$ 12 12
•'

$5.25 $37.50 $36

The explanations already given of similar examples are sufficient

to make the above operations fully understood.

Find the interest, by either method, of

6. $420, for 2 yr. 4 mo., at 7^ ;
at 8^ ;

at 10^.

7. $64.60, for 10 mo. 21 da., at <d%
;
at at 4^.

8. $1000, for 9 mo. 12 da., at 2% a mo.
;
at a mo.

9. $175, for 60 days, at 7^ ;
at 10^ ;

at a mo.

10.

$364.50, for 19 da., at 2^ a mo.
;
at a mo.
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11. $2364.80, for 90 da., at for 63 da., at

12. $540, for 6 yr. 5 mo., at 1% ;
for 3 yr. 6 mo., at

13. $2500, for 84 da., at 1^% a mo.
;

for 65 da., at a

month
;
for 63 da., at &%.

14. What is the amount of $4500, for 20 da., at 8^ ?

15. What is the amount of $360.40, for 1 yr. 24 da., at

i% a mo. ? At a mo. ?

16. What is the amount of $5000, for 63 da., at 8^?
17. If $2150 is placed at interest May 10, 1877, what

amount will be due Jan. 1, 1881, at ?

18. If a man borrows $6500 in New York, and loans it in

Michigan, at legal interest, what is his gain in 1 yr. 5 mo. ?

19. If I borrow $4550 in Connecticut, and loan it in

Texas, what do I gain in 3 yr. 9 mo. ?

20. A note for $900, on int., after 3 mo., was given

May 10, 1879, and paid Sept. 4, 1881. What was the amt. due?

21. What is the interest on a note for $500, dated June 10,

1880, and paid Jan. 3, 1881, at 1% a month ?

22. What amount is due on a note for $125 that has run

60 days, with 7^ interest? *

434. Exact Interest is obtained by reckoning 365

days to the year, instead of 360 da., the latter being 5 da.,

or less than a common year
;
6 da., yfg or less than

a Leap Year.

For example, tlie exact interest of any sum for 45 da. is of the

interest for 1 year
;
hut this is less than that obtained by the ordi-

nary methods. Hence,

Eule. Find the interest for years and aliquot parts of a

year ly the common method, and for days tahe as many
365ths of 1 year’s interest as there are days. Or,

When ilie time in days is less than 1 year, find the interest

by the ordinary method ; then diminish this result by for

a common year, or by for a leap year.
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Written Exercises^

425. 1. What is the exact interest of I960, for 63 daysj

at 8^ ?

OPERATION.

$192 $8

73

$$$

m0

.08

63 Or $0

$000

.08

73 967.68 $13.44 by common method
;

13.256 113.44 _ ^ $13,256, exact int

Find the exact interest, by either method,

2. Of $450, for 75 da., at 6%.

3. Of $1250, for 104 da., at 7^.

4. Of 1650.50, for 93 da., at 8^,

5. Of $250, for 33 da., at 6%.

6. Of 1384.80, for 28 da., at 5^^.

7. Of $816.40, for 126 da., at 6\%.

8. Find the interest on a $1000 U. S. Bond, at 5%, from

May 1 to Oct. 20. From April 10 to Aug. 16.

9. Find the difference between the exact interest of $845,

at 6%, for 1 yr. 2 mo. 24 da., and the interest computed by

the ordinary methods.

10. Find the interest on $2500, at from Oct. 10,

1880 to May 9, 1881.

11. What is the difference between common and exact

interest of $975, at 6%, from April 4, 1881 to Aug. 10, 1882 ?

12. What is the exact amount of $584.50, at 10^, from

Jan. 1, 1879 to March 12, 1880?

13. What is the interest, at 6%, on three $500 U. S.

Bonds from March 1 to Sept. 10 ?

14. What is the exact amount of $1200, at s%, from June 5

to Sept. 15 ?



Writtbn Exercises.
426 . To find the Principal, when the interest or the

%mount, and the rate and the time are given.

1.

What principal will gain $105 in 2 yr. 4 mo., at

OPERATION.

Int. on $1, for 2^ yr., at — $. 14.

1105 1.14 750 times.

$1 X 750 = $750, Prim

Explanation. — Tlie

int. of any sum of money
for a given time, at a

given rate, is the int. of

$1 taken as many times

as there are dollars in the

principal
;
and since the int. of |1 for 2i yr. is $. 14, the principal is

as many times $1 as $.14 is contained times in $105, which is 750

times
; 750 times $1 equals $750, the required principal.

2.

What sum will amount to $855 in 2 yr. 4 mo., at ?

Since the am’t is the

principal plus the int.,

the am’t must contain

$1, plus the int. for the

given time and rate, as

OPERATION.

Am’t of $1 for 2^ yr., at — H-14.

$855 $1.14 -
: 750 times.

$1 X 750 = $750, Prin.

many times as there are dollars in the principal. Hence,

POKMULAS

:

1 .

2 .

Interest

$1 X Rate % X Time

Amount

$1 + $1 X Rate % X Time

What Principal

= Principal.

3. Will gain $218.40 in 4 yr. 8 mo., at 6^? At 8^?
4. Will gain $357 in 3 yr. 6 mo. 15 da., at %% ? At 10^ ?

5. Will gain $1290.78 in 2 yr. 4 mo. 5 da., at 1% ? At 4^ ?

6. Will amount to $228.60 in 2 yr. 4 mo. 18 da., at ?

7. Will amount to $3160.87 in 7 mo. 7 da., at 7^?
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4:37 . To find the Mate when the principal, interest,
and time are given.

1.

At wliat rate will $640 gain $192 int. in 3 yr. 9 mo. ?

OPERATION.

Int. of $640, at for 3f yr. = $24.

$192 4- $24 = 8 times.

1^ X 8 = 8^, Bate.

Explanation.— The
int. is as many times 1 %
of the given principal as

there are units in the

rate.

Since the int. of $640

for 3| yr. at 1 % is $34, the rate is as many times 1 % of the principal

as $34 is contained times in $193, which is 8 times
; 8 times Ifo equals

8%, the required rate. Hence,

Foemula : Interest -i- {Principal xl%x Time) = Rate %.

At what Rate per cent

2. Will $325.41 gain $54,235 in 3 yr. 4 mo.?

3. Will $4180 gain $189,377 in 7 mo. 23 da.?

4. Will $3325 gain $119.70 in 10 mo. 24 da. ?

5. Will $844.75 amount to $910.22 in 93 da.?

6. At what rate per month will $1200 gain $24 in 60 da. ?

7. A man invests $9640 so that it yields him an annual

income of $1156.80. What is the rate of interest ?

8. At what rate per annum will any sum double itself in

5 yr. ? In 8|- yr. ? In 12 yr. 6 mo. ?

At 1 % any sum will double itself in 100 yr. To double itself in

6 yr., the rate must be as many times 1% as 100 yr. is times greater

than 5 yr, 100 yr. 5 yr. = 30. Hence, the required rate is 30%.

9. What is the rate of interest when $5000 yields an

mcome of $125 a month ?

10. A note for $320 with interest from May 10, 1879

to Sept. 4, 1881 amounted to $365.48. What was the rate

of interest ?

llo At what rate will $560 in 2 yr. produce the same

interest as $672, at 5^, in 3 yr. ?
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438. To find the Time, ivhen the prineipal, inter-

est, and rate are given.

1 . In what time will $360 gain $88.20, at 7^?

OPERATION.

$360 X .07 = $25.20, Int. for 1 year.

$88.20 $25.20 ==3.5 times.

1 yr. X 3.5 = 3 yr. 6 mo.. Time.

Explanation. Since the int. is the product of three factors, viz.,

the principal, j-ate, and time, the time must be the quotient of the in-

terest divided by the product of the other two factors, viz., the princi-

pal and the rate %. Since the product of these two factors is $25.20,

or the int. on the principal for 1 yr., the time is as many years as

$25.20 is contained times in $88.20, which is 3.5 times
; 3.5 times 1 yr.

equals 3|^ yr., or 3 yr. 6 mo., the required time. Hence,

Fokmula : Interest -i- {Prin. x Rate %) = Time.

In what Time

'2. Will $415.50 gain $55.40, at 10^?
3. Will $3703.92 gain $418.23, at 8^?
4. Will $530 amount to $602,875, at Q%?
5. Will $512.60 amount to $538.32,' at 7^ ?

6. In what time will any sum of money double itself, at

simple interest, at 5^ ? 8^? 7^? 10^?

At 5^, it will require as many years as 5% is contained times in

100%, or 20 yr.

7. In what time will the interest of $500, at 6^, equal the

principal ? Equal one-half the principal ? Tioice the prin-

cipal ?

8. In what time will $1203.03 amount to $1367.84, at 6% ?

9. A certain sum of money, at 5^, in 3 yr. 6 mo., gained

$147 interest. In what time will the same sum of money
gain $115.20, at 6^?

10. How long must I keep on deposit $932.50, at 8%, to

pay a debt of $1066.16 ?
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429. Bankers, merchants, and business men, very gen-

erally, compute interest, both simple and compound, by

means of tables. The following table shows the simple

interest of II, or the number of hundredths to be taken of

any principal, at 5, 6, 7, and 8^, for years, months, and

days:

Yr.

5%. 6%. 7%. 8f^.

Yr.

5%. 6%. 7%. 8%.

1 .05 .06 .07 .08 4 .20 .24 .28 .32

2 .10 .12 .14 .16 5 .25 .30 .35 .40

3 .15 .18 .21 .24 6 .30 .36 .42 .48

Mo. Mo.

1 .00416 .005 .00583 .00666 7 .02916 .035 .04083 .04666

2 .00833 .01 .01166 .01333 8 .03333 .04 .04666 .05333

3 .01250 .015 .01750 .02000 9 .03750 .045 .05250 .06000

4 .01666 .02 .02333 .02666 10 .04166 .05 .05833 .06666

5 .02083 .025 .02916 .03333 11 .04583 .055 .06416 .07333

6 .02500 .03 .03500 .04000

Da.Da.

1 .00013 .00016 .00019 .00022 16 .00222 .00266 .00311 .00355

2 .00027 .00033 .00038 .00044 17 .00236 .00283 .00330 .00377

3 .00041 .00050 .00058 .00066 18 .00250 .00300 .00350 .00400

4 .00055 .00066 .00077 .00088 19 .00263 .00316 .00369 .00422

5 .00069 .00083 .00097 .00111 20 .00277 .00333 .00388 .00444

6 .00083 .00100 .00116 .00133 21 .00291 .00350 .00408 .00466

7 .00097 .00116 .00136 .00155 22 .00305 .00366 .00427 .00488

8 .00111 .00133 .00155 .00177 23 .00319 .00383 .00447 .00511

9 .00125 .00150 .00175 .00200 24 .00333 .00400 .00466 .00533

10 .00138 ,00166 .00194 .00222 25 .00347 .00416 .00486 .00555

11 .00152 .00183 .00213 .00244 26 .00361 .00433 .00505 .00577

12 .00166 .00200 .00233 .00266 27 .00375 .00450 .00525 .00600

13 .00180 .00216 .00252 .00288 28 .00388 .00466 .00544 .00622

14 .00194 .00233 .00272 .00311 29 ,00402 .00483 .00563 .00644

15 .00208 .00250 .00291 .00333
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1 . Find, by the table, the interest of 1335.60, for 3 yr.

5 mo. 13 da., at Q%.
r $.13 Int. for 2 yr.

The int. of $1 for the given time = ) .035 “ “ 5 mo.

I .003 “ “ 13 da.

The int. of $1 for S yr. 5 mo. 13 da. is $.147. Hence,

The interest of $335.60 for the same time is .147 of $325.60;

$335.60 X. 147 = $47.86, the required interest.

In like manner, find, at 7^, the interest of

3.

$456, for 1 yr. 9 mo. 30 da.

3. $1364, for 3 yr. 1 mo. 9 da.

4. $184.75, for 11 mo. 37 da.

5. $1500, for 4 yr. 38 da.

6. $963|-, for 6 yr. 11 mo.

7. $537.50, for 3 yr. 10 mo.

430. Compound Interest is interest on the interest

added to the principal when it becomes due, the amount
forming a new principal for the next period.

The int. may be compounded, or added to the principal, at the end

of any period agreed upon, as annually, semi-annually, quarterly, etc.

Written Exercises.

431. 1. Find the amount and the compound interest of

$650, for 3 yr. 4 mo., at Q%.

Explanatiok. Since the amt. of

any sum at 6% is 1.06 of the princi-

pal, the amt. of $650 at the end of

the 1st yr. is $689, which is the prin-

cipal for the 2d year. In the same
manner we find $730.34, the amt. at

the end of the 2d yr., which forms

the principal for 4 mo. Since.6% for

1 yr. is 3% for 4 mo., or i of a year,

the principal, $730.34, multiplied by

1.03 gives $744.95, the amt. at the

end of 3 yr. 4 mo. The amount,

$744.95, less the principal, $650,

gives $94.95, the compound interest required.

OPEKATION.

$650 Prin. for 1st yr.

1.06

$689

1.06

Prin. for 2d yr.

$730.34

1.03

Prin. for 4 mo.

$744.95

650

Amt. for 2 yr. 4 mo.

$94.95 Comp. Int.
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Rule.—1. Find the amou nt of the principal for the first

period of time, at the end of which interest is due, and make

it the principal for the second period.

2. Find the amount of this principal for the second pe-

riod of time, making it the principal for the third period,

and so continue for each successive period and fraction of a

period, to the end of the given time.

3. Subtract the given principal from the last amount ; the

remainder icilt he the compound interest.

When the time contains months and days, find the amount of the

principal to the end of the last period
;
then compute the simple

interest on that amount for the remaining time, and add it to the last

amount for the total amount.

Find the amount and the compound interest of

2. $475, for 2 ji\, at 5^ ; $640, for 2 yr. 6 mo. 15 da., at 6%.

3. $1000, for 3 yr., at 7^ ; $875.50, for 4 yr. 8 mo., at 5%.

4. $2500, for 4 yr. 4 mo., at 4^; $3600,forlyr. 9mo.,at5|-^.

5. $750, for 5 yr. 3 mo., at 6%

;

$4500, for 3 yr. 4 mo., at

6. Find the amt. of a note for $600, due in 2 yr. 6 mo.,

bearing compound interest, at 6%, payable semi-annually.

If the interest is compounded semi-annually, the rate % is one half

of the yearly rate
;
if quarterly, one fourth the yearly rate

;
etc.

By reducing the time to periods, and the rate proportionally, 2 yr.

6 mo. in semi-annual payments at 6% is the same as 5 yr. at 3%.
If the time were 1 yr. 6 mo. 24 da. in quarterly payments at 8%,

then it would he the same as 6 yr. at 2 % ,
and 24 da. simple interest, at

8% must be computed on the last amount and added for the total

amount.

7. To how much more would $1460 amount at compound

interest than at simple interest in 4 yr. 4 mo., at 6% ?

8. What is the compound interest of $540, for 1 yr. 6 mo.

24 da., at S%, interest payable quarterly?

9. At 7^ interest compounded semi-annually, what will

$360 amount to in 1 yr. 9 mo. 15 da. ?
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43S. Table. Sliowing the amount of $1, at different

rates, compound interest, from 1 to 15 years.

Yr. per ct. 3 per ct. 3} per ct. 4 per ct. 5 per ct. 6 per ct. 7 per ct. 8 per ct.

1 1.0250 1.0300 1.0350 1.0400 1.0500 1.0600 1.0700 1.0800

2 1.0506 1.0009 1.0712 1.0816 1.1025 1.1236 1.1449 1.1604

3 1.0769 1.0927 1.1087 1.1249 1.1576 1.1910 1.2250 1.2507

4 1.1038 1.1255 1.1475 1.1699 1.2155 1.2625 1.3108 1.3605

5 1.1314 1.1593 1.1877 1.2167 1.2763 1.3382 1.4026 1.4693

6 1.1597 1.1941 1.2293 1.2653 1.3401 1.4185 1.5007 1 5869

7 1.1887 1.2299 1.2723 1.3159 1.4071 1.5036 1.6058 1.7138

8 1.2184 1.2668 1.3168 1.3686 1.4775 1.5938 1.7182 1.8509

9 1.24S9 1.3048 1.3629 1.4233 1.5513 1.6895 1.8385 1.9990

10 1.2801 1.3439 1.4106 1.4802 1.6289 1.7908 1.9672 2.1589

11 1.3121 1.3842 1.4600 1.5395 1.7103 T.8983 2.1049 2.3316

12 1.3449 1.4258 1.5111 2.6010 1.7959 2.0122 2.2522 2.5182

13 1.3785 1.4685 1.5640 1.6651 1.8856 2.1329 2.4098 2.7196

14 1.4130 1.5126 1.6187 1.7317 1.9799 2.2609 2.5785 2.9372

15 1.4483 1.5580 1.6753 1.8009 2.0789 2.3966 2.7590 3.1722

1.

Find, by the table, the amount of $784 for 5 yr. 6 mo.,

at 8^, interest payable semi-annually.

Explanation.

—

5 yr. 6 mo. = 11 halves of a year
; 8% per annum

:|=4% semi-annually. The am’t of $1 for 11 yr. at 4% is 1.5395;

$784 X 1.5395 = $1206.97, the am’t; $1206.97 - $784 = $422.97, the

compound interest.

In like manner find the am’t and the comp. int. of

2. $396, for 5 yr., at Q%.

3. $1475, for 7 yr., at b%.

4. $860.50, for 4|- yr., at 7^.

5. $1500, for 2-|- yr., at S%.

6. $1125, for 7 yr., at 7^.

7. $575, for 6 yr. 6 mo., at 8^.

8. $2500, for 5 yr. 6 mo., at Q%.

9. $1250, for 3^ yr., at 8^.

10.

What is due on a note of $500, bearing semi-annaal

compound interest, at 1%, 3 yr. 9 mo. from date ?

f
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433. Annual Interest is simple interest on tlie prin-

cipal and on each year’s interest remaining unpaid.

Annual interest is not considered legal in some States. When
allowed, notes or other contracts must contain the words, “with

annual interest,” or “ interest payable annually,” as simple interest is

not due, and cannot he collected until the principal is due.

Written Exercises.
434. 1. Find the amount of $860, at Q%, for 3 yr. 6 mo.,

interest payable annually, but remaining unpaid.

OPERATION.

Int. of $860 for 3 yr. 6 mo. = $180. 60

$51.60 for 4 yr. 6 mo. = 13.93

Total Int., $194.53

I860 + $194.53 $1054.53, Am’t.

ExplanATiON.—At
6% the simple int. of

$860, due at the end

of each year, is $51.60,

and for 3 yr. 6 mo. it

is $180.60. $51.60, the

int. due at the end of

the first year, draws

interest for 2 yr. 6 mo.
;
that due at the end of the 2d year, for 1 yr..

6 mo.
;
and that due at the end of the 3d year, for 6 mo. Hence, there

is simple interest due on $51.60 for 2 yr. 6 mo. + 1 yr. 6 mo. + 6 mo. ‘ -

4 yr. 6 mo.
;
and the int. of $51.60 for 4 yr. 6 mo., at 6%-, is $13.92,

and the total int. is $194.52 ;
and $860 + $194.52 = $1054.52, the am’t.

What is the annual interest and the amount of

2. $1000, for 4 yr. 6 mo., at 8^?
3. $765, for 5 yr., at 7^?
4. $2640, for 3 yr. 9 mo., at 6^?
5. $186.80, for 6 yr. 3 mo., at ?

6o What is the difference between the annual and the

compound interest of $800, for 5 yr., at ?

7o How much interest is due at the end of 3 yr. 8 mo.,

on a note for $685, at Q%, interest payable annually, but

remaining unpaid ?

8. What is the amount due upon a note for $900 which

has run 6 yr. 4 mo,, at '1% interest, payable annually?
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435. A Promissory Note is a written promise by one

party to pay a sum of money to another party, at a specified

time, or on demand, for value received.

436. The Face of a note is the sum promised to be paid.

437. The Maker or Drawer of a note is the party who
promises to pay, and who signs the note.

438. The Payee of a note is the party to whom, or to

whose order, the money is to be paid.

439. The Holder of a note is the party who has legal

possession of it.

A note to be valid must contain tbe words “ value received.”

If a note contain^ tlie words “ with interest,” or “ with use,” it draws

interest from date. If these words are omitted, the note will not draw
interest until after it is due. If no rate is mentioned, the legal rate,

prevails.

440. A Negotiable Note is a note made payable to

hearer, or to the order of the payee.

Without the words "or order,” or the words "or bearer,” inserted,

the note is not negotiable, and is payable to the person only whose name
is mentioned in it.

441. A Bankable Note is a note made payable at a

bank. The following is a simple form :

$250^ . Chicago, April 1, 1881.

Sixty days after date, I promise to pay John Hates, or

order, two hundred fifty dollars, at the Citizens’ Bank,
value received. Amos Beowt.
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442. Partial Payments are part pajnnents of notes,

bonds, or other obligations.

443. Indorsements are statements of payments, writ-

ten on the back of the note or obligation, stating the time

and amount of the same.

The Eule prescribed by the Supreme Court of the United

States, for partial payments, and adopted by most of the

States, is based upon the following

444. Principles. I. That payments must be applied,

first, to discharge accrued interest, and then the remainder,

if any, toward, the discharge of the principal.

II. Only unpaid principal can draw interest.

United States Eule.

1. Compute the interest on the given jorincipal from the

date of the note to the time of the first payment. If this

payment equals or exceeds the interest due, subtract the pay-

ment from the amount, and treat the remainder as a, neiv

principal.

2. If any payment is less than the accrued interest, com-

pute the interest on the same principal, to a date ivhen the

sum of the payments equals or exceeds the interest then due,

and subtract the sum of the payments from the amount, and

regard the remainder as a new principal.

3. Proceed in the same manner with the remaining pay-

ments, until the date of settlement.

The new method here presented of working examples in partial

payments, usually so tedious and perplexing, is commended to the

careful consideration of teachers-, as not only brief and simple, but

eminently practical for business calculation, being greatly superior in

both these respects to the methods generally taught in arithmetical

text-books.
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Written Exercises.

445 . (
1 .)

$2000.00. Yoek, Jan. 4, 1879.

0?i demand, 1 promise to pay A. S. Baenes & Co., or

order, huo thousand dollars, ivith interest at six per cent..,

value received.

James Fostee.

The following payments were indorsed on this note

:

Feb. 19, 1880, $400 ;
June 28, 1881, $1000 ;

Nov. 13,

1881, $520. What was due Dee. 25, 1882 ?

First arrange a Time Table,” as follows

:

In the first column place the date of the note, the dates

of the several payments in their order, and the date of set-

tlement. In the second column place the difference between

each date and the succeeding one. This operation, and

reducing results to lower terms, can usually be done men-
tally. In the third column place the payments in their

order; and in the last column place the face of the note.

Yr. Mo. Da. Difference between Dates. Patm’ts. Principal.

1879 1 4 yr. mo. da. Days. Months. $2000

1880 2 19 1 1 15 = 405 = 13.5 $400 $1735

1881 6 28 1 4 9 = 489 = 16.3 $1000 $876.40

1881 11 13 4 15 = 135 = 4.5 $520 $376.12

1882 12 25 1 1 12 =: 402 = 13.4 $401.32

Ans.

The reduction of the difference of time between the dates can be

made as required for use, and need not appear in the table. The re-

mainder after each payment is placed in the last column as a new
principal. The design of the above is to represent the completed work,
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The advantage of this simple and compact arrangement is that it

shows at a glance the date of each payment and the time for which

interest is to be computed
;
and, as the work progresses, it shows the

amount due after each payment, used as a new principal, and the

amount due at the time of settlement.

The time may be reduced to months and tenths of a month

(41T, Ex. 11), or to days, as shall best be adapted to the

method used in computing the interest.

To illustrate the foregoing suggestions, the work is given

below in full, following the United States Rule, and using

the method by cancellation (433, Rule), leaving the can-

celling to the ingenuity of the pupil. The amount due

after each payment should be placed in the last column,

and regarded as a new principal, and the previous work

may be erased, so that when the work is complete, only the

table will be left, the last amount in the last column being

the required answer.

With the table before him, let the pupil compute the in-

terest upon the principal from the date of the note to the

time of the first payment, or for 1 yr. 1 mo. 15 da., equal to

13.5 months, etc.

FIRST STEP. SECOND STEP.

12000 Prin. $1735 1st new Prin.

.06 Rate. .06 Rate.

13.5 Time. 12 16.3 Time.

$135

$2000

Int. $141.40

$1735

Int.

$2135 Amt. $1876.40 Amt.

$400 Payment. $1000 Payment.

$1735 1st Rem. $876.40 2d Rem.
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THIRD STEP. FOURTH STEP.

$876.40 2d new Prin. $376.12 2d new Prin.

.06 Rate. .06 Rate.

135 Time. 12 13.4 Time.

$19.72 Int. $25.20 Int.

$876.40 $376.12

$896.12 Amt. Ans. $401.32 Last Amt.

$520 Payment.

$376.12 3d Rem.

(
2*)

$675.00. Sa2st Feancisco, Aug. 1, 1878.

One day after date, I promise to pay T. H. Rose, or

order, six hundred seventy-five dollars, with interest at

8 per cent, for value received.

Ohaeles H. Allen.

The following payments were indorsed on this note:

Oct. 25, 1879, 840 ; Dec. 25, 1880, $122.60; June 14, 1881,

$216.80.

What was due Jan. 2, 1882 ? - .

*

Yr. Mo. Da. Difference between Dates. Payments. Prin.

1878 8 1 yr, mo. da. Days, Months. $675
1879 10 25 1 2 24 = 444 14.8

)
$40 )

$642
1880 12 25 O 11 o 11 1—1 $122.60 f

1881 6 14 5 19 == 169 = 5.6| $216.80 $449.31

1882 1 2 6 18 = 198= 6.6 $469.08

Ans.

In this exanaple, the first payment is les8 than the interest due, and

we compute the interest to the time of the second payment, and sub^

tract the sum of the two payments.
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3. A Dote for $850, dated St. Louis, Feb. 1, 1878, had
payments indorsed upon it as follows :

July 35, 1878, 1300. April 1, 1880, $50.

June 13, 1879, $100. Dec. 10, 1880, $175.

What was due Aug. 13, 1881, interest ?

4. Take the same example, and find what was due May 6,

1881, interest 8^.

(
5-)

$7843-Vq. Boston", May 9, 1880.

Three months after date., lue promise to pay John Abbott,

or order, seven hundred eighty-four //g- dollars, with 7 per

cent, interest, value received. Nichols & Bkown.

Indorsed as follows: Oct. 1, 1880, $100; June 15, 1881,

$135 ;
Nov. 3, 1881, $300. Find the amount due April 4,

1883.

6. A mortgage for $5400 was dated New Orleans, Jan. 1,

1879, and indorsed as follows : May 33, 1880, $1300 ;
Feb. 9,

1881, $150; Oct. 38, 1881, $1500. What was due March 1,

1883, interest b% ?

7. What would be due upon the same, if settled Aug. 8,

1883, interest at %% ?

8. I held a bond against Ira Fox, dated May 1, 1879, for

$4000, on interest, at Q%. The following payments were

indorsed on this bond :

May 31, 1880, $800 ;
June 10, 1881, $1300 ;

Aug. 10,

1883, $1500. What was due May 1, 1883 ?

446. Merchants in computing interest on notes and aC'

counts, running a year or less, or that require to be settled

annually, semi-annually, or quarterly, on which partial pay-

ments have been made, often use the following method,

called the
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Mekcantile Rule.

1. Find the amount of the note or deU from the time in-

terest commenced to the time of settlement.

2. Find the amount of each imymentfrom the time it was

made to the time of settlement.

3. From the amount of the note or deU suUract the sum

of the amounts of the payments ; the remainder will he the

amount due.

In the application of this rule, the time should be reduced

to days, and the interest computed according to 434.

1.

Find the amount due on a note for $940, at Q%, dated

Jan. 1,1881, on which were the following indorsements:

March 10, 1250 ;
May 25, $175 ;

Sept. 12, 1350. What
was due Nov. 20, 1881?

OPERATION.

$940 from Jan. 1 to Nov. 20, 323 da., $989.91

$250 “ Mar. 10 “ “ 255 “ $260.48

$175 “ May 25 “ “ 179 “
$180.15

$350 “ Sept. 12 “ “ 69 “
$353.97 $794.00

Amt. due Nov. 20, 1881, $195.31

2. On a debt of $1250, due June 1, 1881, payments were

made as follows:

July 10, $350 ;
Oct. 26, $228 ;

Sept. 9, $155.50
;

Dec. 16, $410.75.

What was due April 15, 1882, at 1% ?

3. A note was given for $3462, Jan. 4, 1880, at 7^. In-

dorsements : April 3, $500 ;
Aug. 12, $650

;
Oct. 5, $1000.

What was due 1 year from date ?

4. What would have been due upon the same note

Nov. 10, interest at 8^ ?



447. Discount is a deduction from the price of goods^

or from the amount of a debt, a note, or other obligation,

for payment before it is due,

448. The Present Worth of any debt or note is the

amount of it less the discount.

449. The True Present Worth of a debt payable at

a future time without interest is the sum which at legal in-

terest would amount to the debt at the time it becomes due.

450. The True Discount is the difference between

the amount of the debt and the true present worth.

451. The corresponding terms of True Discount and

Percentage are as follows

:

1. The True Present Worth is the

2. The Rate Per Cent, is the Rate.

3. The True Discount is the Percentage.

4. The Whole Debt is the Amount.

Written Exercises.
452. To find the Present Worth and True Discount

of a dehtf payable at a future time.

1. Find the present worth and the true discount of

$353.60, payable in 1 yr. 6 mo., the rate being 1%.

Explanation.—Since $1,105 is the amount of $1, at interest for

i yr. 6 mo. at 7%, $353.60 is the amount of as many doliars for the

same time and rate, as $1,105 is contained times in $353.60, or $320,

the present worth; and $353.60—$320 = $33.60, the discount. %

„
. j

Amount of $1 = Present Worth.
OEMULAs

.

I ^ _ Present Worth = Discount.
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Find the Present Worth and True Discount

2. Of $475.50, at 7%, due in 2 yr. 9 mo.; at Q%, due in

9 mo.

3. Of $535.60, at Q%, due in 6 mo.; at 3%, due in 10 mo.

4. Of $860, at due in 90 da.
;

at 10^, due in 6 mo.

21 da.

5. Of $1575, at 5^, due in 1 yr. 3 mo. 15 da.; at 7%\
at 8^.

6. What is the difference between the interest and true

discount of $1650, at Q%, due in 8 mo. ?

7. What sum, due 73 da. hence, at 7%, should be dis-

counted, so that the present payment may he $900 ?

8. A merchant bought a bill of goods on 6 mo. credit

amounting to $1450. What will he gain by present pay-

ment of the bill, if allowed h% off, money being worth

a month ?

9. Which is the better, to buy flour at $8 a barrel, on

6 mo. credit, or $7.50 cash, money being worth 3% ?

10. What is the present worth of a debt of $487.50 due

in 8 mo. 24 da., at 10^ ?

11. Which is worth the most, $640 in 12 mo., $620 in

6 mo., or $600 cash, money being worth 3% ?

12. Bought a house for $3786 ready money, and sold it

for $5250, payable in 1 yr. 6 mo. How much would be

gained in ready money, discounting at the rate of

How much, discounting at the rate of ?

13. A merchant bought goods to the amount of $6300,

^ payable in 3 mo., in 6 mo., and ^ in 9 mo. Money
being worth 3%, what sum would have paid the bill at the

time of purchase ?

14. Jones holds two notes against Smith, one for $356,

due May 6, 1882, and the other for $175.50, due Sept. 25,

1882 ; how much money will cancel both notes Oct. 11, 1881,

discounting at the rate of 6^ ?
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453. Bank Discount is a deduction usually made by

banks for paying a note before it is due. This deduction is

the interest on the face of the note for the time it has to

run, including three additional days, called Days of Grace.

454. Days of Grace are three days allowed to be

added to the time specified in the note, before it is legally

due.

455. The Proceeds or Avails of a note is its present

worth when discounted
;
that is, its face less the discount.

456. The Term of Discount is the time the note has

to run after being discounted.

457. The Maturity of a note is the expiration of the

time it has to run, including the days of grace.

When a note falls due on Sunday or a legal holiday, it must be

paid the day previous.

458. A Protest is a statement, made by a notary

piiUic, giving legal notice to the maker and indorsers of a

note, of its non-payment.

If a note is not protested on the third day of grace, the indorsers

are released from all obligation to pay it.

459. The corresponding terms of Bank Discount and

Percentage are as follows :

1. The Face of the Note is the Base.

2. The Rate Per Cent, is the Rate.

3. The Bank Discount is the Percentage.
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Written Exercises.
460 . To find the Banh Discount and Proceeds of a

note.

1.

Find the bank discount and the proceeds of a note for

IG84, due in 90 days, at ’7% ?

Explanation—The teem op discount is 93 da., and the int. of

$684, for 93 da., at 7^, reckoning 365 da. to the year, is $12.20, the

BANK DISCOUNT. Reckoning 360 da. to the year,* the bank discount

is $12.37. The face of the note, minus the hank discount, $12.20, or

$12.37, gives t'We proceeds, $671.80, or $671.63. Hence,

1 .

Formulas: -

2 .

Face X Rate % X Term of Discoimt

= Bank Discount.
(417, 1.)

Face — Bank Discount = Proceeds.

(337,
3 .)

If the note is on interest, find the discount on the amount of the

note at maturity.

Find the Bank Discount and the Proceeds

j

reckoning

360 da. to the year,

2. Of $540, for 3 mo. 15 da., at Q%.

3. Of $875, for 60 da., at 6^. Of $620, for 6 mo., at %%.

4. Of $2144.50, for 3 mo. 10 da.,, at Q%. At d>%.

5. Of $312.80, at 6^, for 30 da. For 2 mo. 15 da.

6. Of 2500, at 1%, for 3 mo. Of $1150, at 6^, for 2 mo.

7. What is the difference between the ha^ik and the true

discount on a note of $1250, at 6^, payable in 60 da. ?

8. Find the bank discount and the proceeds of a note

for $1500, dated Sept. 10, 1880, payable in 6 mo., with in-

terest, at 8^, and discounted Nov. 25, 1880, at the same rate.

9-. What are the proceeds of a note for $750, due in

90 bearing interest at 8%, and discounted at a bank at

the same rate ?

10. A note for 3 mo., dated Aug. 14, 1881, for $862.50,

was discounted, at 6%, Sept. 25. What were the proceeds ?

* The year is considered as haviner only 360 days, unless otherwise

stated
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Find tlie Date of Maturity, the Term of Discount, and

the Proceeds of the following notes, reckoning 365 days to

the year

:

11 .

Columbia, Mo., July 1, 1881.

Four months after date I promise to pay to the order

of Wm. a. Oauthorm, four hundred fifty-six dollars,

with interest, value received. James B. Eads.

Discounted Aug. 9, at <6%.

12 .

$735-^^. Philadelphia, Oct. 4, 1880.

Sixty days after date I promise to pay to Geo. H.

Stuart, or order. Seven hundred thirty-five dollars, at the

Commercial Panic, value received, without defalcation.

John B. Johes.
Discounted Oct. 25, at Q%.

13.

St. Louis, May 14, 1882.

Six months after date we promise to pay J. M. Baker,

or order. One thousand dollars, value received.

Ellis, McKkight & Co.

Discounted at the Marine Bank, )

Sept. 1, at 1% a month. f

14.

|296y^. Charleston, S. C., March 8, 1881.

Three months after date I promise to pay to the order

of Wm. Thompson, tivo hundred ninety-six ffo dollars,

with 7% interest, value received. Amos Kendall.

Discounted at the Planters’ Bank, )

April 15, at same rate, )
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15.

^1^60. York, Jan. 1, 1880.

Thirty days after date we promise to pay to Henry
Curtis, or order, twelve hundred sixty dollars, at the

Chemical Bank, value received. A. D. Eandolph & Co.

Discounted Jan. 1, at Q%.

16. I hold a note for $1176.40, dated Oct. 18, 1880, and

due in 3 mo., bearing interest at 8^. If discounted at a bank

Hov. 10, 1880, at 1^% a nionth, what will be the proceeds?

17. A note for $5000, dated June 11, 1881, and payable

in 6 mo., with interest at 10^, was discounted Aug. 1, at

2% a month. What were the discount and the proceeds ?

461. To find the Face of a note, the proceeds, time,

and rate being given,

1. For what sum must a note be drawn, payable in 60 da.,

at 8^, that when discounted the proceeds may be $824 ?

Explanation.—Since the bank discount of $1 for 63 da., at 8%, is

$.014, the proceeds of $1 is $1 — $.014, or $.986 ;
hence, $824 is the

proceeds of as many dollars as $.986 is contained times in $824, or

$835.70, the /ace of the note. Hence,

„ Proceeds of Note „ ^ »Formula : v ^ ^ - = Face of Note.
Proceeds of $1

Required the Face of a note, that the proceeds may be

2. $810.60, for 60 da., at 7^; $601.09, for 6 mo., at %%.

3. $1478.82, for 30 da., at 6% ; $2072.60, for 40 da., at 8^.

4. $496, for 6 mo., at %% a mo.
; $575, for 60 da., at

a month.

5. Bought goods for $1621.20 cash, but gave a note, pay-

able in 60 da., at 7^ bank discount. What was its face ?
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6. The avails of a 4 mo. note, discounted at %%, were

1875.40. What was the face of the note ?

7. I wish to raise $1275.25 at a bank, by a note for 15 da.,

to be discounted at 8^. For what sum must I draw the

note ?

8. For what sum must a note be drawn, dated Aug. 10,

1881, payable in 90 da., that when discounted at 7^,
Sept. 15, the proceeds may be $640 ?

9. For what sum must a produce dealer make his note

at 4 mo., that when discounted by a bank at 6^, the pro-

ceeds will pay for 1500 bu. of wheat, at $1.62| a bushel?

10. For what sum must a note be drawn, dated Aug. 20,

1881, payable in 5 mo., that when discounted at a bank

Oct. 3, at the proceeds will pay for 328 tons of coal at

$4.50 a ton ?

462. Exchangee is a method of paying debts to per-

sons at a distance by means of written orders, called Bills

of Exchange or Drafts.

In this way the inconvenience and risk of remitting money to per-

sons at a distance are obviated.

Exchange is of two kinds—Domestic or Inland, and

Foreign.

463. Domestic or Inland Exchange is that which

is made between different places in the same country.

464. Foreign Exchange is that which is made

between different countries.
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465. A Bill of Exchange is a written order for the

payment of money to a certain person at a specified time.

In domestic exchange it is called a Draft.

These bills are usually drawn in duplicate or triplicate,

each copy being valid until the amount is paid. These

copies may be sent by different conveyances, so as to avoid

miscarriage
;

or one may be retained by the buyer of the

bill for the sake of security. Together these copies consti-

tute a Set of Exchange.

466. A Sight Bill is one payable at sight, or on pre-

sentation.

467. A Time Bill is one that is payable at a specified

time, either after date, or after sight.

468. The Drawer of a Bill is the party who draws

it
;
the Drawee is the party upon whom it is drawn

;
the

Payee is the party in whose favor it is drawn, or to whom
the money is directed to be paid.

The payee may by indorsement transfer the payment to

any other person. A Special Indorsement is an order to

pay the bill to some particular person called the Indorsee.

469. The Acceptance of a bill is the consent of the

drawee to pay it at maturity.

This he gives hy writing across the face of the hill “ mceptedP with

the date of his signature. The drawee then becomes the acceptor, and

the bill an acceptance. Days of grace are usually allowed on bills of

exchange, as on promissory notes.

470. The Par of Exchange is the established value

of the monetary unit of one country as compared with that

of another.

The Intrinsic Par of Exchange is the standard value of the mone-

tary unit, depending upon its comparative weight and purity ; the

Commercial Par of Exchange is the market value at any particular

time, dependent on the Course of Exchange.
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471. The Rate or Course of Exchange is the cur-

rent price of Bills of Exchange upon different countries.

The rate of exchange depends on the course of trade and the com-

mercial credit of the places between which the exchange is effected.

Exchange is at par, above par, or below par, according to the fluctua-

tions of trade between the two countries or places. If, for example,

as between London and New York, the balance of indebtedness is in

favor of the former place, the exchange at the latter will be at a pre-

mium, or above par
;

if the reverse, at a discount, or below par.

DOMESTIC OR INLAND EXCHANGE.

473. Foem of an Inland Bill oe Deaft.

1600-kA. Yoek, June 10, 1881.

At sight, pay to the order of Levi Woodman Six hun-

dred dollars, value received, and charge to the account of

John H. Bowen.
To Beown Beos.,

Chicago, 111.

In time drafts, instead of the words “at sight,” “— days after

sight,” or “— days after date ” are used. After sight is equivalent to

after acceptance.

For inland bills or drafts the rate oi exchange is expressed by the

rate of premium or discount at the time, depending on the course of

trade.

Written Exercises.

473. To find the Cost of a sight or time draft.

1. What is the cost of a sight draft on Chicago for $1680,

at \\% premium ?

Explanation.—Since the rate of premium is the course of

exchange is 1.011, and the cost of exchange for $1 is $1.011 ;
hence,

the cost of $1680 is 1680 times $1.01-1, or $1698.90.
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2.

What is the cost of a draft on Portland for $1360,

payable in 60 da. after sight, at 6^ interest, exchange at

1% premium ?

Explanation.—Since the premium is the rate of exchange is

1.00|, and the hank discount for 63 da. is .0105
;
hence, the cost of

exchange for $1 is $1.00875 minus $.0105, or $.99825 ;
and the cost of

$1360 will be 1360 times $.99825, or $1357.62. Hence,

Fokmula : Face x Cost of $1 Exchange = Cost of Draft.

Find the cost of sight drafts

3. For $650, premium 2%.

4. For $1500, premium f
5. For $275.50, premium

6. For $3240, discount

7. For $500, discount 1^%.

8. For $395.75, discount

Find the cost of drafts

9.

For $380, premium time 60 da., interest 4^.

10. For $2500, premium time 70 da., interest h%.

11. For $1462, discount time 30 da., interest %%.

12. Find the cost of a sight draft on St. Louis for $2160,

at premdum.

13. Find the cost of a draft in New York, on San Fran-

cisco, at 90 da., for $4684, the' course of exchange

being l.Olf.

14. What will be the cost of a draft in Chicago, on New
Orleans, at 30 da. sight, for $1920, at discount,

interest 7^ ? •
'

474. To find the Face of a sight or time draft,

1. How large a draft can be bought for $3000, exchange

at discount ?

Explanation.—Since the rate of discount is 1J%, the cost of

exchange for $1 is $.985 ;
hence, the face of a draft that will cost

$3000, will be as many dollars as $.985 is contained times in $3000,

or $3045. 69.
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2.

Find the face of a draft on St. Paul at 90 da., pur-

chased for $1250, exchange being 101|-, interest 6^.

Explanation.

—

Since tlie course of exchange is 1011, the cost of

exchange for $1 is $1,015, if payable at sight; hut since it is not to be

paid until 93 da., bank discount is allowed for that time at 6%, that

is, $.0155 for every dollar
;
hence, the cost of exchange for $1 is $1,015

minus $.0155, or $.9995 ;
and $1250 will purchase a draft for as many

dollars as $.9995 is contained times in $1250, or $1250.62J.

Formula

:

Cost of draft

Cost of $1 exchange
= Face.

Find the Face of a draft which costs

3. $950, premium

4. $756.40, premium

5. $375.50, premium

6. $485, discount 1^%.

7. $1500, discount f^.

8. $2540, discount

9. What is the face of a 6 mouths’ draft costing $600, pre-

mium 1^%, interest h% ?

10. How large a draft can he bought for $3195.20, paya-

ble in 60 da., interest 8^, exchange 101|- ?

11. An agent in Boston sold a consignment of goods for

$4130, commission on the sale 2^^. He remitted the pro-

ceeds by draft on Hew York, exchange premium. What
amount did he remit ?

FOEEIGH EXCHANGE.

475. Form or a Bill or Set oe Exchais'ge.

Hew York, Feb. 1, 1881.

At sight of this First of Exchange {Second and Third

of the same tenor and date unpaid), pay to the order of

Wm. Batstock, six hundred pounds sterling, for value

received, and charge the same to the account of
To Cohex & Co., Browx Bros. & Co.

London, Eng.
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The foregoing is the form of the first bill
;
in the second and third

bills, the only change required is the substitution of the word second

or third, iov first.

Bills of Exchange are usually made payable either 3 days after

sight, or 60 days after sight. Hence, sixty-day bills are quoted at a

lower rate, on account of the discount.

476. Exchange with Europe is effected mainly

through the great financial centres, London, Paris, Ant-

werp, Berlin, Hamburg, Frankfort, and Amsterdam.

In exchange on Paris, Antwerp, and Switzerland, the unit is the

franc ; on Amsterdam, the unit is the guilder

;

and on Hamburg,

Frankfort, Bremen, and Berlin, the unit is four marks.

477. Sterling Exchange consists of bills on any part

of Great Britain.

478. Quotations of Exchange give the market value

of the foreign monetary unit in IT. S. money, or the II. S.

unit in foreign money
;
thus.

Sterling Exchange, £1 14.86

Paris

Antwerp
Berlin

Bremen
Amsterdam

$1 5.21 francs

II = 5.23

4 marks = |.94|-

= 1.95

1 guilders |.40|-

(market value).

££

ce

(£

479. Money of Account is the money of any particu-

lar country, consisting of the various denominations in

which accounts are kept.

The Act of Congress of March 3, 1873, provides that, “ The value of

foreign coin, as expressed in the money of account of the United

States, shall be that of the pure metal of each coin of standard value
;

and the values of the standard coins in circulation, of the various

nations of the world, shall be estimated annually by the Director of

the Mint, and be proclaimed on the first day of January, by the Secre-

tary of the Treasury.
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4:80 . The following Table, puUished by the Secretary of the Treas-

ury, Jan. 1, 1881, shows the mines in United States money of the pure

gold or silver representing respectively the monetary units and standard

coins of foreign countries.

Country. Monetary
Unit.

Standard. Value m
U. S. Money.

Austria Florin Silver .40, 7

Belgium Franc Gold and silver.

.

.19, 3

Bolivia Boliviano . .

.

Silver. .82, 3

Brazil Milreis Gold .54, 6

Brit. Pos. in N. A.

.

Dollar Gold $1.00

Cliili Gold and silver.

.

.91, 2

Cuba : Peso Gold and silver.

.

.93, 2

Denmark . Crown Gold .26, 8

Silver .82, 3

Egypt. Piaster Gold .04, 9

France Franc Gold and silver.

.

.19, 3

Great Britain Pound Gold 4.86, 61

Greece Drachma .... Gold and silver.

.

.19, 3

German Empire.. .

.

Mark Gold .23, 8

Toflifi. P.nppp Silver .39

Italy Lira Gold and silver.

.

.19, 3

Japan Yen Silver .88, 8

Liberia Dollar Gold 1.00

Mexico Dollar Silver .89, 4

Netherlands Florin Gold and silver.

.

.40, 2

Norway Crown Gold .26, 8

Fprn Sol Silver .82, 3

Portugal Milreis Gold 1.08

Pnssio Bmible Silver .65, 8

Sandwich Islands. .

.

Dollar Gold 1.00

Spain . . Peseta Gold and silver.

.

.19, 3

Frown Gold .26, 8

Switzerland Franc Gold and silver.

.

.19, 3

Tripnli . ... Mnbbnb Sdver .74, 3

rlrpy Piaster Gold .04, 4

U. S. of Colombia .

.

Peso Silver .82, 3
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Written Exercises,

481 . To find the Cost of a Foreign Bill of Ex-
change.

1. Find the cost of a bill of exchange on London for

£427 10s. 6d., at 3 da. sight, sterling exchange being 4.874-.

Explanation.—£427 10s. 6d. is £427.525
;
and since £1 is worth

$4,875, £427.525 is worth 427.525 times $4,875, or $2084.18.

2. What is the cost of a bill on Paris for 675 francs, at

5.18 francs to the dollar?

Explanation.

—

Since 5.18 francs cost $1, 675 francs will cost as

many dollars as 5.18 francs is contained times in 675 francs, or $130.30.

Foemulas :

1. Face X Value of Monetary Unit

"

in U. 8. Money

2. Face Value of $1 m Foreign

Money

3.

Find the cost of a bill on Berlin for 2150 marks, at 96|.

Explanation.—Since 4 marks cost $.964, 1 i^ark will cost $.24|

;

and 2150 marks will cost $518.69,

Find the cost of a bill

4. On London, for £520 12s. at 4. 85|-, brokerage

5. On Paris, for 3640 francs, at 5.22-|-, brokerage ^%.
6. On Geneva, Switzerland, for 8750 francs, at 5.18|-.

7. On Amsterdam, for 6500 guilders, at 41|, brokerage

8. On Berlin, for 3200 marks, at 98|-.

9. What is the cost of a bill of exchange on Glasgow
for £623 4s. 9d., the rate being |4.88;4 ?

10. Find the cost of a bill on Hamburg for 2800 marks,

at 95|-, brokerage

11. What will be the cost of a bill on Amsterdam for

3164 guilders, quoted at 41|, adding brokerage at ?
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483 . To find the Face of a Bill of Exchange.

1. What is the face of a bill on London that can be

bought for $11652, exchange selling at 4.85|- ?

Explanation.—Since £1 cost $4.85|, $11652 will buy as many
pounds as $4,855 is contained times in $11652, or £2400.

2. How large a bill on Antwerp can I buy for $1650, when
exchange is quoted at 5.20?

Explanation.

—

Since $1 will buy 5.20 francs, $1650 will buy 1650

times 5.20 francs, or 8580 francs.

Foemulas :

'
1. Cost Value of Monetary

Unit in U. 8. Money

2. Cost X Value of $1 in For-

eign Money

= Face.

3. What is the face of a bill on Dublin, bought for $5000,

exchange being 4.87 ?

4. Find the face of a bill qn Frankfort, bought for $2040,

exchange at 96.

Explanation.—Since 4 marks can be bought for $.96, 1 mark can

be bought for $.24 ;
and as many marks can be bought for $2040 as

$.24 is contained times in $2040, or 8500 marks.

5. What will be the face of a bill on Sheffield, England,

that can be bought for $6400, rate of exchange 4.87|- ?

6. A clothing merchant in New York gave $4350 for a

bill on Paris, at 5. 18. What was its face ?

7. Find the face of a hill on Amsterdam, that cost

$1043.225, exchange at 41|.

8. A. T. Stewart & Co. instructed their agent at Berlin

to draw on them for a bill of goods of 45000 marks, ex-

change at 97^, brokerage \%. What did they pay in U. S.

money for the goods ?

9. A jeweler paid $1600 for a bill on Geneva, Switzerland,

exchange at 5.20|, brokerage \%. What was its face ?



483. Equation of Payments is the process of finding

the average time or date for paying the whole amount of

several debts due at different times. It is sometimes called

Average of Accounts.

484. The Equated Time is the date at which the

several sums, due at different times, may equitably be paid.

485. The Term of Credit is the time the debt has to

run before it becomes due.

486. The Average Term of Credit is the time at

the end of which several sums of money due at different

times may equitably be paid in one amount.

In finding the equated time of a series of debits and credits, the

date which is assumed as a standard from wbicb to reckon tbe terms

of credit, is sometimes called the Focal Date.

487. An Account Sales is a statement in writing,

made by a commission merchant or agent to his principal,

of merchandise consigned and sold, including the price,

charges, and net proceeds.

The greater the term of credit, the greater the interest

allowed to the debtor on the amount he owes
;
but, if he

pays it before it is due, he loses a certain amount of interest

;

and if he retains it after it is due, he receives more interest

than he is entitled to. By the equation of payments,

neither party loses or gains any interest, on the following

488. PRiiiciPLE. The rate and interest being the sanies

the greater the principal the less the time., and the less the.

principal the greater the time.
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Written Exercises.

489 . To find the Equated Time and the Average of
terms of credit, beginning at the same date.

1.

I owe 1200, payable in cash, $400 due in 3 mo., $500

due in 5 mo., and $700 due in 8 mo. In what time should

the whole be paid ?

OPEBATION.

Explanation.—On the first item

no interest is due
;
the j.nterest of

$400 for 3 mo. is the sam^" as the int.

of $1 for 1200 mo.
;
and the int. of

$500 for 5 mo. is the same as the int.

of $1 for 2500 mo. ; and of $700 the

same as $1 for 5600 mo. Therefore,

the whole amount of int. is that of

$1 for 9300 mo. But the interest is on $1800 ;
hence, the time is

of 9300 mo., or 5| mo., which is the average term of credit, or time

required.

200 X 0 = 0

400 X 3 == 1200

500 X 5 = 2500

700 X 8 = 5^
1800 )

9300

5^ mo.

2. What is the average term of credit of $500 due in

1 mo., $800 due in 3 mo., and $900 due in 6 mo. ?

3. Bought a bill of goods Dec. 1, 1880, amounting to

$1200, of which $250 was payable in cash, $450 in 3 mo.,

and the balance in 6 mo. What is the equated time of

payment ?

The equated time is found by adding the average term of credit to

the date at which the credits commence.

4. A person owes $2400, of which i is due in 4 mo., ^ in

3 mo., and the remainder in 8 mo. What is the average

term of credit ?

5. Find the average term of credit and the equated time

of payment from January 15, 1880, of $1500 of which 20^

is due in 30 da., 25^ in 60 da., 30^ in 90 da., and the

remainder in 120 days.
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6. A grocer owes $1800, to be paid | in 5 mo., § in 10 mo.,

in 18 mo., and tbe remainder in 20 mo. What is the

average term of credit ?

7. Bought a bill of goods amounting to $1200, on 6 mo.

credit. Paid cash on account $100
;
at the end of 3 mo.

paid $300 more
;
and 2 mo. afterward paid $400, giving a

note for the balance. For what time was the note drawn ?

Explanation. — The int. of $100

paid in cash, or 6 mo. before it was due,

is the same as tlie int. of $1 for 600 mo.;

that of $300 for 3 mo. is the same as $1

for 900 mo.
;
and $400 for 1 mo. as $1

for 400 mo. Hence, the debtor is en-

titled to a credit of $1 for 1900 mo. ; or

of $400, the unpaid balance, for of

1900 mo., which is 4f mo. Therefore,

the note was drawn for 1 mo. plus

OPEEATION.

100 X 6 == 600

300 X 3 r= 900

^ X 1 = 400

800 1900

1900 400 = 4f
(6 mo.— 5 mo.) + 4f mo.

= 5f mo.

4f mo., or 51 mo. from the time of the last payment

8. On a bill of goods bought March 1, amounting to

$1500, on 8 mo. credit, the following payments were made :

May 1, $350; Aug. 1, $500; Sept. 1, $150. What is the

equated time for the payment of tho balance ?

9. A person owes $350, due in 3 mo., and $750, due in

6 mo.
;

but at the end of 2 mo. he pays $200, and 3 mo.

afterward, $500. When is the remainder due ?

10. Asa May has given three notes
;
one for $300, due

May 1 ;
one for $350, due June 15 ;

and one for $550, due
Aug. 1. Desiring to exchange them for two notes of $600
each, he makes one payable June 15 ;

when should the

other fall due ?

11. Bought goods to the amount of $10000, of which
$2000 was to be paid in. 1 mo.

;
$2000 in 2 mo.

; $4000 in

3 mo.
,
and the balance in 6 mo. If a note is given for the

whole amount, how long should it run ?

13
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490 . To find the Equated Time and the Average of
terms of credit beginning at different dates.

1. Bought goods as follows : May 1, 1880, 1300 on 3 mo.

credit; June 10, 1200 on 4 mo.; Aug. 1, 1500 on 6 mo.

;

and Sept. 15, $600 on 4 mo. What is the average term of

credit, and the equated time of payment ?

OPERATION.

Aug. 1 (May 1 + 3 mo.) $300, cash,

Oct. 10 (June 10 + 4 mo.) 200 x 70 = 14000

Feb. 1 (Aug. 1 + 6 mo.) 500 x 184 = 92000

Jan. 15 (Sept. 15 + 4 mo.) 600x167 = 100200

1600 )
206200

128|-, or

129 da., the average term of credit from Aug. 1 ;
and thi3

equated time of payment, Dec. 8.

Explanation.

—

The term of credit of each item, reckoned from
Aug. 1, the earliest date at which any of the sums become due, is

70 da., 184 da., and 167 da., respectively. The average term from

that date, found as in the preceding case (489), is 129 da.
;
and th^a

equated time is, therefore, 129 da. from Aug. 1, or Dec. 8.

Proof.

—

Take the latest date, Jan. 15; calculate the average term

from that
;
and subtract the number of days thus found from the date

assumed.

If the earliest date is not the first day of the month, assume that as

the standard date, for the sake of convenience.

2. Bought mdse, as follows : Aug. 15, 1880, on 3 mo.,

$600 ;
Sept. 10, 1880, on 4 mo., $750 ;

Nov. 5, 1880, on

6 mo. $900. Find the equated time of payment.

3. Find the equated time for the payment of three notes,

as follows : $350, dated July 12, 1881, for 90 da.
; $720,

dated Sept. 10, 1881, for 60 da.; and $1200, dated Nov. 5,

1881, for 120 da.

4. I owe $2150, due Nov, 16; I pay $500, Oct. 4; when

is the remainder due f
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5. Bought of A. T. Stewart & Co., the following hills of

goods on 5 mo. credit : Feb. 10, 1880, $900 ;
March 15,

1880, $2000; May 10, 1880, $750; June 12, 1880, $2000.

Fi]id the present worth of a note drawn July 1 in payment

of the whole, discounted at (S%.

C. Four notes, made by Ira Day, and payable as follows :

$560, due Sept. 10, 1880; $800, due Oct. 15,1880; $1100,

due Dec. 1, 1880
; $900, due Feb. 1, 1881, were exchanged

for a single note. When will it fall due ?

7. Chaeles Adams to Samuel Lewis, Dr.

May 1, 1882. To Mdse. .... $720.

June 15,
(( .... 450.

Aug. 1,
“ a .... 1000.

Sept. 5,
a .... 900.

Oct. 20,
<(

. . . . 590.

What is the equated time of payment, allowing 60 da.

credit on each item ?

8. Bought goods at different dates, as follows :

Aug. 15, amounting to $475, on 6 mo. credit.

Sept. 10, 600, 5 mo.

Oct. 5, 750, 4 mo.

Nov. 1, 450, 3 mo.

What sum will equitably discharge the whole debt

November 10, allowing true discount at 7^ ?

9. Purchased Mdse, of J. V. Farwell & Co., as follows :

Jan. 1, a bill amounting to $375.50, on 4 mo. credit.

20, 168.75, 5 mo.

Feb. 4, 386.25, 4 mo.
March 11, 144.60, 5 mo.
April 7, 386.90, 3 mo.
What is the present worth of a note made May 1, in pay-

ment of the whole, discounted at 6^ ?
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491. An Account is a record of the amount and date

debit and credit transactions.

The term debit implies that something is owed
;
credit, something

received. Thus, the purchase of goods on time is a debit transaction
;

the payment of money on account, a credit transaction.

493. Averaging Accounts is finding the average or

equated time for paying the balance, or calculating the cash

balance at any particular time.

493. To find the Equated Time for paying the

balance of an account.

1. What is the equated time for the payment of the

balance of the following account ?

Dr. William Marstok. Or.

1880.

Feb. 15 To mdse. (® 3 mo. $400

1880.

June 4 By cash . . $400

Mar. 3 “ “ @4 mo. 500 “ 10 200

« 24 “ “ @5 mo. 900 July 5 it <4 600

.Apr. 15 “ “ @3 mo. 1000

OPEEATION.

Take the earliest date at which any item on either side matures,

as the standard.

May 15. 400

July 3, 500

July 15. 1000

Aug. 24.

2800

1200

0 = 0

49 - 24500

61 = 61000

101 = 90900

176400

43800

June 4. 400

June 10, 200

July 5. 600

1200

X 20 = 8000

X 26 = 5200

X 51 = 30600

43800

1600 ) 132600

Hence, the equated time is 83 da. after May 15, or Aug. 6.
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Aug. 24..

July 15.

July 3.

May 15.

2800

1200

1600 ) 29000

July 5. 600 X 50 = 30000

June 10. 200 x 75 = 15000

June 4. 400 x 81 = 32400

1200 77400

Hence, the equated time is

18 da. lefore Aug. 24, or Avg. 6.

PROOF- (by reversing the standard).

900 X 0 = 0

1000 X 40 = 40000

500 X 52 1= 26000

400 X 101 ^ 40400

106400

77400

Explanation.—Since $400 is due May 15, if the settlement were

made at that date, no interest would be due on that item
;
but the

next item of $500, due July 3, would be paid 49 da. before being due
;

and therefore the debtor would be entitled to the int. for that time.

For the same reason he would be entitled to the int. of $1000 for

61 da., and of 900 for 101 da., making in all the int. of $1 for 176400 da.

For a similar reason the creditor is entitled to an allowance of int.

equal to that of $1 for 43800 da. Hence, the balance of interest in

favor of the debtor is that of $1 for 132600 da., which is the same as

the int, of $1600, the balance, for 83 da.; and, consequently, the

equated time is 83 da. after the assumed date, May 15, or Aug. 6.

The reasoning in the Proof is based on precisely the same principle.

This is sometimes called the method of products

;

but instead of

this we may find the interest at any rate per cent (12 is the most con-,

venient), on each debit and credit item, and divide the halance of interest

by the interest on the balance of the accountfor one day. The quotient

will give the number of days to be added to, or subtracted from, the

standard date to give the equated time.

In all cases where payment is made by note, add the three days of

grace to the time the note has to run in reckoning the terms of credit

pertaining to it.

2. Find the equated time for the following

:

Dr. William Ealstom. Cr.

1881.

May 1 To Mdse. @ 2 mo. . $800

1881.

J une 15 By Cash. . $500

May 25 “ 500 July 1
» 400

June 20 “ “ @3 mo. . 750 Aug. 15 1000

July 18 “ @2 mo. . 2000
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3. Find the equated time of the following

:

Dr. Samuel Sloait. Or.

1880.

Aug. 1 To Mdse. @ 6 mo. . $1500

1880.

Sept. 25 By Cash, . $900

S^pt. 5 1200 Nov. 1
“ “ 700

Oct. 10 “ " @3 mo. . 800 Nov. 15 450

Nov. 3 « i. 950 Dec. 1 Note, 60 da. 550

Dec. 1
" “ @4 mo. . 2000

1881.

Feb. 10 By Cash. . 1500

494. To find the Cash Balance at any given time,

1. What is the cash balance of the following account

Jan. 2j 1881, interest at 6^ ?

Dr. Alexander Matthews. Cr

1880.

May 1 To Mdse. @ 6 mo. . $700

1880.

Aug. 15 By Cash. , $400

June 5 “ “ @4 mo. . 500 Sept, 1 300

July 10 “ “ @5 mo. . 1000 Oct. 10 “ “ 600

OPERATION.

The equated time is 176 da. from Aug. 15, or Feb. 7, 1881 (493),

the difference between which date and Jan. 2, 1881, is 36 da. Hence,

the true present worth of $900, the balance, for that time, at 6%,
which is $894.63, is the cash balance at that date.

The cash balance may also be found by finding the interest due on

each item at the time specified, and deducting the balance of interest

from the same due on the account, if in favor of the debtor, or adding

it, if in favor of the creditor.

2. Of the following account, what is the cash balance

Feb. 1, 1882, allowing interest at Q% ?
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Dr. James Hakkisom. Cr.

1881.
1881.

July 10 To Mdse. @ 90 da. $875
Oct. 1 By Cash. . $750

Sept. 5

Oct. 8

“ “ @
« “ @

60

30

da.

da.

925

463

Nov. 15

Dec. 1

500

350

Nov. 15 “ « @ 90 da. 517
Dec. 30

1882.
600

Dec. 1
“ “ @ 60 da. 1550 Jan. 20 <( (( 4C0

3.

Allowing 60 da. credit on each debit item of the follow-

ing account, what is the cash balance Sept. 15, 1880, the

rate of interest being ’7% ?

Dr. Amos Beowm in acct. loith Ira Smith. Cr.

1880.

Jan. 10 To Mdse. . $540

1880.

April 1 By note @ 60 da. $400

May. 15 490 May 30 “ Mdse. @ 30 da. 300

June 12 670 Sept. 1 “ Cash. , , . 500

Aug. 1 900

4.

Edgar Foreman gives his note at 3 mo. for the balance

of the following account July 1. What is the face of the

note, allowing interest at 6^ ?

Dr. Edgar Foremah. Cr.

1882.

Jan. 5 To Mdse. @ 3 mo. $950

1882.

Mar. 1 By Cash, . . . $500

Feb. 10 “ “ @ 60 da. 435 Apr. 10 “ Note, 60 da. 350

Apr. 12 “ @3 mo. 598 “ 25 " Cash, , . . 250

May 3 “ @ 60 da. 1150 May 28 “ “ ... 450

June 5 ti “ @ 90 da. 725 July 1 “ “ ... 500

5.

Sold to John Eose, on 4 mo. credit, Mdse, as follows :

Feb. 12, a bill amounting to 1300, and March 20, a bill of

1400. July 1, he paid $200 ]
from what date must I reckon

interest on the balance ?
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495. Ratio is the relation of one number to another of

the same denomination, expressed by the quotient obtained

by dividing the first by the second.

Thus, the ratio of 6 to 2 is 3, of $27 to |3 is 9, and of 3 to 9 is

A ratio is an abstract number
;

for, when the dividend and divisor are

of the same denomination, the quotient is abstract (95, I). Eatio can

exist only between numbers, or things of the same kind
;
a mile or a

yard cannot be compared with a day or an hour
;
but a mile can be

compared with a yard, when reduced to the same denomination, or

3 miles with 2 miles
;
and so a day may be compared with an hour,

or 5 days with 6 days.

In order to form a ratio, length must be compared with length,

time with time, weight with weight, and so on,

496. The Special Sign of Ratio is the Colon.

Thus, 8 : 4 is read the ratio of 8 to If, or 8 is to 4, or 8 divided by 4,

Any one of the signs of division may be used instead of the colon.

For example, the ratio of 8 to 4 may be expressed thus, 8 -f- 4, or

The colon is an abbreviation of the ordinary sign of division.

497. The Terms of a ratio are the two numbers

compared.

Thus, in the expression 81 : 27, the terms of the ratio are 81

and 27.

498. The Antecedent of a ratio is the first term, and

the Consequent is the second term. The former is a

dividend, the latter a divisor.
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The Antecedent and Consequent together form a Couplet.

Eatios are of two kinds: Simple Ratios and Compound

Ratios.

499. A Simple Ratio is the ratio of two numbers.

Thus, 5 : 6, $8^ : $12, and 4 qt. : 12 qt., are simple ratios.

500. A Compound Ratio is the ratio of the products

of the corresponding terms of two or more ratios.

Thus, the ratio compounded of 8 : 4 and 9 : 12 is 8 x 9 : 4 x 12, or

72 ; 48. When the multiplication is performed, the result is a simple

ratio.

501. The Reciprocal of a Ratio is the quotient found

by dividing the consequent by the antecedent.

TIaus, the reciprocal of the ratio 8 : 4 is | or

To find the ratio of two fractions^ reduce them to fractions having

a common denominator, and then compare their numerators.

t 1. Ratio = Antecedent -j- Consequent.

Formulas ; •< 2., Consequent = Antecedent Ratio.

( 3. Antecedent — Consequent x Ratio.

503. Since the antecedent is a dividend, and the conse-

quent a divisor, it follows, that

1. Multiplies the ratio.

II. . Divides the ratio.

III. Multiplying or dividing loth i Does not change the value

Principles.

(105, I.)

(105, II.)

terms of a ratio ly the same

number
of the ratio.

(105, IIL)
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Genekal Statement.

503 . A change in the first term of a ratio 'produces a

LIKE change in the value of the ratio ; hut a change in the

second term produces an opposite change in the value of

the ratio.

Exercises.

504 . 1. Express the ratio of 28 to 14 ;
of 14 to 28 ;

of

$12 to $6 ;
of $8 to 50 cents

;
of 3 wk. to 7 da.

2. Eind the ratio of 3 yd. 1 ft. to 2 ft. 6 in.

3. Can you find the ratio of $18 to 3 ft. ? Why not ?

4. Eednce each of the following ratios to its lowest terms

:

If, 18 : 6, $12 $8, 36 yd. : 4 ft., 1 bn. : 16 qt.

5. Find the ratio of f to ^ ;
of f to f ;

of 1-| to f.

6. Eednce each of the following ratios to another whose

terms shall be integral : 6f:8f; 37|-:18f.O

7. Find the ratio which is compounded of 3 : 5 and 7 : 9.

8. What is the difference between 5 : 3, and the reciprocal

of 3 : 5 ? Between 9 : 4 and 4:9?
9. The first term of a ratio is |-|, and the second term 3^;

what is the value of the ratio ?

10. The first term is 75, and the ratio 7 j
find the second

term.

11. The second term is $6, and the ratio 3^ ;
find the

first term.

12. Find the number which has to 27 the ratio of

5 to 3.

13. Which is greater, 8 : 5 or 9 : 6 ? 5 : 8 or 15 ; 24 ?

forT^? A or I? ior^?
14. Name three ratios which are equal to 10:2; three

which &.re equal to |.
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Inductive Exercises.
505.

1. Compare 6 : 2 with 24 : 8.

Which of the following statements are correct?

2. 27 : 9 = 81 : 27 ;
3 : 12 = 12 : 36 ;

2 : 3 = 5 : 6 ; 3 :

4

= 6:8; 28 : 4 = 16 : 2.

3. The ratio of 5 to 3 is equal to the ratio of 10 to what

number ?

4. 27:; 9=9:?
5. 3 :: 2 = ? : 4.

6. 8:; ? = 12 : 6.

7. ?

;

: 5 = 8:4.

8. $30 :; $6 = ? : 8.

9. 4=1—6-^?
10 .

11 .

12. ? =
13. - I = ? - |.

EHN QJJ

506. A Proportion is an equation in which each mem-
ber is a ratio, both terms of which are expressed.

The equality of the ratios may be indicated either by the

sign =, or by the double colon : :.

Thus, the equality of the ratios of 10 to 5 and 8 to 4, may he indi-

cated in any of the following ways : 10 : 5 = 8 : 4, 10 : 5 : : 8 : 4,

-Y- = 1, 10 5 = 8 4.

This proportion in any of its forms, is read, the ratio of 10 to 5 is

equal to the ratio of 8 to 4, or, 10 is to 5 as 8 is to 4 .

507. The Terms of a proportion are the numbers
which are compared.
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The first and second terms form the first couplet ; the

third and fourth, the second couplet.

Since it requires two numbers to form a ratio, every pro-

portion must contain at least four terms.

508. A Proportional is any term of a proportion.

509. The Antecedents in a proportion are the ante*^

cedents of the ratios, or the first and third terms.

510. The Consequents are the consequents of the

ratios, or the second and fourth terms.

511. The Extremes in a proportion are the first and
fourth terms.

513. The Means are the second and third terms.

If three numbers are such that the ratio of the first to

the second is equal to that of the second to the third, the

second is said to be the Mean Proportional between the

first and second.

Thus, in the proportion 3 : 6 = 6 : 12, 6 is the mean proportional

between 3 and 12, and 12 is the third proportional to 3 and 6.

513. A Simple Proportion is a proportion in which

each ratio is simple. Thus, 2:4 = 6|- : 13 is a simple pro-

portion.

514. A Compound Proportion is a proportion which

has a compound ratio.

2*3)
Thus,

'

> = 20 : 36, is a compound proportion. This proportion
5 : o )

may be read, 2x5 is to 3 x 6 as 20 is to 36.

515. The proportion 2 : 3 = 4 : 6 may be written f = |

(506). Reducing f and f to equivalent fractions having

a common denominator,
^ ^

» Since these frac-
18 18

tions are equal and have a common denominator, their

numerators are equal ;
that is, 2 x 6 = 4 x 3.
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Hence, the following

516. Peinciples.— I. The -product of the extremes of a

proportion is equal to the product of the means.

II. Either extreme is equal to the product of the means

divided hy the other extreme.

III. Either mean ts equal to the product of the extremes

hvided ly the other mean.

These principles are applicable also to a compound

proportion.

2
Thus the compound proportion

^

the simple proportion 10 : 18 = 20 : 36, and 10 x 36 = 18 x 20.

' 3 )

'

g
C = 20 : 36 may be reduced to

Exercises.
517. Find the omitted term, which is represented by x,

in each of the following proportions

:

1. 12:1 = x: 144.

2. 20:x = 50: 120.

3. rr : 4 = $80 : $4.

4. $180 : $2: = ^ : f.

5 . = x: 111.

6. 1.875 : .625 = 12.5 : rr.

7. 17-1- : 2^ = 875 ; a;.

8. yd.
:

yd. = $9.50 :

$28.50.

9. 2:3)
5 : 6)

0II

10. 4:6)
5:7)

11

11. .2:3)

10:xl
• = 10 : 18.

12. 4:6) (7:10
7-: 8) 1 5 : a:.

518. The Statement of a problem in proportion con-

sists in arranging the given and the required quantities in

the form of a proportion.

It is usually convenient to make the required quantity

the fourth term of the proportion, or the consequent of the

second couplet
;

the given quantity of the same kind or

denomination will be the antecedent of that couplet, or

third term of the proportion.
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Written Exercises.

519. 1. If 3 yd. of cloth cost $15, what will 12 yd. cost

at the same rate ?

STATEMENT.

3 yd. : 12 yd. -- $15 : la;.Explanation.—Denote the cost of

12 yd. by $x
;
then it is evident that

$x is as many times greater than $15

as 12 yd. is greater than t

by Prin. II,

3

$15 X 12 ^ 3 = $60.

Hence,
3 115

X

a;=$60

2. A man performs a journey in 20 hr. by traveling 2 mi.

an hour
;
how many hours will he require to perform the

same journey if he travels 6 mi. an hour?

Explanation.— Denote the

required number of hours by x ;

then it is evident that 20 hr. is

as many times greater than x hr.

as 6 mi. is greater than 2 mi.,

for the time required diminishes

in the same ratio as the rate of

travel increases. Hence,

STATEMENT.

6 mi. : 2 mi. — 20 hr. : x hr.

20

X t

Zx 20

X = hr.

X = 20
== 6f hr. (Prin. II.)

The ratio of the times is in the inverse ratio of the rates of travel

;

or, the time is inversely proportional to the rate of travel.

Eule.

—

1. Write for the third term that number which is

of the same hind as the number to be found.

2. Write the two remaining numbers for the first couplet^

so that their ratio shall be equal to that of the third term to

the number sought.

3. Divide the product of the means by the given extreme^

and the result will be thefourth term, or the number sought.
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If the first ratio is compound, compare every two num-
bers of the same unit value, and arrange the terms of each

couplet in respect to the third term of the proportion as if

it were the first couplet of a simple proportion.

3.

If 5 men earn $60 in 8 days, how much will 7 men
earn in 12 days at the same rate?

Explanation.—

T

he work of STATEMENT.

5 men ; 7 men ) . .

Q . 1 O .q
V = $60

8 da. : 12 da. )

5 men for 8 da. is equivalent to

the work of 1 man for 5x8, or

40 da., and the work of 7 men
for 12 da. is equivalent to the

work of 1 man for 7 x 12, or 84

days. Hence, the question may
be stated as follows : If a man
can earn $60 in 40 da., how
much can he earn in 84 da. ?

By the rule, 40 : 84 = $60 : $* ;
whence, by Pein. II,

$6 3

$0 X 7 X n

$0
7

1%^

rr=$126

$ X
= $126.

Such questions as this are usually regarded as belonging to Conu

'pound Proportion, but a simple reduction brings them under the pre-

ceding rule.

4. If 16 horses eat 96 bu. of oats in 42 da., in how many
days will 7 horses eat 66 bushels ?

5. If 900 lb. of merchandise can be carried 26 mi. for

60 cents, how many miles can 3 tons he carried for $8 ?

CAUSE AND EFFECT.

520. The relations of the terms of a proportion may
also be regarded as a comparison of two causes and their

corresponding effects, expressed as follows

:

1st Cause ; 2d Cause = 1st Effect ; 2d Effecte
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STATEMENT,
2d Cause. 1st EfE. 2d ESc

18 men = $72 ; $x.

Written Exercises,
531. 1. If 12 men earn $72 in 1 wk., how much will 18

men earn, at the same rate, and in the same time ?

Explanation.—Denote the

required term by f®. Then 1st Cause,

the first cause is 12 men and 12 men
the second cause is 18 men

;

and since like causes can be

compared, they may form the

first couplet. The first effect rr=$108
is $72 earned, and the second

effect is $x earned; and since like effects have the same ratio as their

causes these form the second couplet of the proportion, and the whole

may be read. If 12 men in 1 wk. earn $72, 18 men in the same time

will earn $®, or how many dollars ? Hence, 12 men : 18 men =

$;t;

12 18

$72 ; $.r
; x = —

^

$72 X 18

12
- $108.

2. If 6 men in 4 da., working 10 hr. a day, can reap 16

acres, in how many days can 10 men, working 12 hr. a day,

reap 24 acres ?

STATEMENT,

1st Cause.

I 6 men ) I 10 men )

4 4da.
[

: -s a; da. ?•

( 10 hr, ) (l2hr. )

1st Effect. 2d Effect.

= 16 acres ; 24 acres.

10 0^

X 4

n 10

10 24

x=3 days.

Explanation.—The first cause is the labor of 6 men, for 4 da. of

10 hr. each
;
the second cause is the labor of 10 men, for x days of

12 hr. each
;
the first effect is the reaping of 16 acres

;
and the second

effect is the reaping of 24 acres. The question will then read. If 6

men in 4 da., working 10 hr. a day, reap 16 acres, 10 men in x, or

how many days, working 12 hr. a day, will reap 24 acres ? Hence,

3

0 X 4 X 10 X ^4

10X1^X10
= 3 da.
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Solve by either method the following .

3. If 10 bn. of wheat produce 3 bbl. of flour, how many
bushels will be required to produce 120 bbl. of flour ?

4. If 6 cloaks can be made from 27 yd. of cloth, how
many yards will be required for 32 cloaks ? )

5. If 9 bales of cotton can be carried 100 mi. for |6, how

far can 17 bales be carried for the same money ?

6. If 2f yd. of broadcloth are worth $23.10, what is the

value of 16-| yd., at the same rate ?

7. If f of an acre of land cost $60, what will 87^ acres

cost, at the same rate ?

8. How many yards of carpeting f of a yard wide, will

cover a floor 30 ft. long and 24 ft, wide ?

9. If I lend a man $300 for 6 mo., for what time should

1 have the use of $450 to equalize the favor ?

10. If $700 gain $84, what will $400 gain in the same

time ?

11. If I borrow a sum of money 6 mo, when interest is

8^, for what time should I lend the same sum, when
interest is to requite the favor ?

12. How many yards of cambric, 1 yd, wide, will be

required to line 16 yd. of silk, 24 in. wide ?

13. If a pole 26 ft. high cast a shadow of 8 ft., what

length of shadow will a church spire 346| ft. high cast at

the same time ?

14. If 15 cwt. of sugar cost $81, what will be the cost of

2 T. 17 cwt. 50 lb., at the same rate ?

15. If 24 men can dig a trench in 12 days, how long

would the same work employ 9 men ?

16. What is the cost of 20 yd. of muslin, 1|^ yd. wide, if

16 yd. of the same quality, 1^ yd. wide, cost $2^ ?

17. If 72 yd. of carpeting, f yd. wide, will cover a floor,

how many yards, f yd, wide, will cover the same floor ?
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18. If 25 men can do a piece of work in 24 da., working

8 hr. a day, how many hours a day will 30 men be

required to work, in order to do the same work in 16 days?

19. If a pile of wood 36 ft. long, 4 ft. wide, and 5 ft

high, costs $58.50, what is the cost of a pile 60 ft. long, 4 ft.

wide, and 6 ft. high, at the same price ?

20. If 15 A. 100 P. of land produce 245 bu. of grain,

how many bushels will 62 A. 80 P. of the sauie land

produce ?

21. If 10 men can perform a piece of work in 24 da.,

how many men can perform another piece of work, 7 times

as great in one-fifth of the time ?

22. If .85 of a gallon of wine cost $2. 72, what is the cost

of .25 of a gallon ?

23. What is the cost of 38.25 A. of land, if 4| A.

cost $25.50?

24. If 2.5 tons of freight can be conveyed 24f mi. for $5,

how far can 22.5 cwt. be conveyed for the same money ?

25. If a field of 10 acres be sufficient to pasture 20 head

of cattle through the summer, how many acres will be suf-

ficient for 35 head of cattle for the same time ?

26. If 20 masons build a wall 50 ft long, 2 ft. thick, and

14 ft. high, in 12 da., of 7 hr. each, in how many days, of

10 hr. each, will 60 masons build a wall 500 ft. long, 4 ft.

thick, and 16 ft. high ?

27. If 150000 bricks are required to build a wall 1| ft.

thick, 30 ft. high, and 216 ft. long, how many will be

required to build a wall 2 ft. thick, 24 ft. high, and 324 ft

long ?

28. What is the weight of a block of stone 12 ft. 6 in.

long, 6 ft. 6 in. broad, and 8 ft. 3 in. deep, if a block of

the same stone 5 ft. long, 3 ft. 9 in. broad, and 2 ft. 6 in-

deep, weighs 7500 lb. ?
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522 , Partnership is the association of two or more

persons for the carrying on of some particular business,

with joint capital.

Tlie persons thus associated are called Partners

;

and the associa-

tion is called a Firm, Company, or House.

533. The Capital consists of the money, or other

property invested by the several partners, constituting

what is called Cno, Investment

,

or Joint Stoch.

524. The Resources, Assets, or Effects of a firm,

consist of the property which it owns, and the debts

due to it.

525. The Liabilities of a firm are its debts.

The excess of respurces over liabilities at any time constitutes its

Net Capital.

Each partner’s stock increased by gain, or diminished by loss, at

the time of settlement, is called his interest in the business at that

time.

The process of finding the share of the whole gain or loss to be

apportioned to each member of a firm at the time of final settlement,

is called Partnership Average.

When each partner’s stock is employed for the same period of time,

it is sometimes called Simple Average

;

and when employed for dif-

ferent periods of time, it is called Compound Average.

At the expiration of certain periods, the gains or losses

are apportioned among the members of the firm according

to the following

526. Pedstciple. The greater the amount of capital

invested toy any partner, and the longer it remains invested,

the greater his apportionment of gain or loss.
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Written Exercises.
527 . To apportion the gain or loss when each part-

ner’s investment has been employed for the same pe-
riod of time,

1. Three persons engage in business with a capital of

$10000, of which A’s share is $3500 ;
B’s, 14000 ;

and C’s,

$2500. They gain $4000
;
what is each partner’s share of

the gain ?

Opeeation I. {By Fractions)

$3500 + $4000 + 12500 = $10000.

tVAV — ^ j
$4000 X ^'*0 = $1400, A’s gain.

I . 14000 X I = $1600, B’s gain.

^5^ = ^ ; $4000 X I = $1000, O’s gain.

Explanation.—Since A’s share of the capital, $3500, is ^ of the

whole capital, his share of the gain is 3%, or $1400 ;
and for a similar

reason, B’s share is |, or $1600
;
and C’s, 4. or $1000.

Opeeation II. {By Percentage)

$4000 (gain) = -tHwo, or |, or 40^, of the whole capital;

hence,

A’s share
)

l $3500 = $1400, A’s gain.

B’s [ = 40^ of } 4000 1600, B’s

C’s ) ( 2500 = 1000, C’s

Explanation.—Since $4000, the -whole gain, is 40% of $10000,

the -whole capital, the shares are 40% respectively of the several

shares of the capital.

Opeeation III. {By Proportion)

I $3500
1

^
$1400, A’s gain.

$10000 : } 4000 V = $4000
: \

1600, B’s

(
2500 ) ( 1000, C’s

Explanation.—The ratio of the whole capital to each partner’s

share of the same is equal to the ratio of the whole gain or loss to

each partner’s share of the gain or loss.
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2. At the expiration of a year from the commencement

of their business, Adams, Morton & Co., after taking an

account of stock, find the amount of merchandise, as per

inyentory, to be 117450,; cash on hand, 110250 ;
debts due

the firm, $11300
;
amount of firm’s indebtedness, $15500.

Make out a statement, showing the resources and liabilities

of the firm, with the net capital and gain
;
and find each

partner’s share of the latter, the respective shares of capital

being as follows : J. Adams, $8000
;
W. Morton, $5000

;

and J. French, $3000.

OPERATION.

Resources.

Mdse, as per inventory, $17450

Cash in hand, 10250

Debts due the company, 11300

Liabilities.

Debts owed by the company,

Net capital, . . .

Investments.

$8000

..... 5000

3000

Total investments, . . . $16000

Net gain, $7500

J. Adams is entitled to or ^ 1 f $3750.00

W. Morton “ « or V x $7500 = } 2343.75

J. French “ “ or ) (
1406.25

3. A, B, and 0 enter into business with a capital of

$30000, of which A puts in $14000 ;
B, $9500 ;

and C, the

remainder. They gain $16000; what is eaoh partner’s

share ?

J. Adams,

W. Morton,

J. French,

$39000

15500

$23500
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4. Simpson, Brown & Co. fail in business, their liabilities

amounting to $35000, and their resources to $16500. They

owe A $9000, B $7500, and C $11000. What will each

creditor receive ?

5. Johnson Bros. & Co. find the condition of their busi-

ness as follows : Mdse, as per inventory, $49500
;
notes due

the firm, $32500
;
cash on hand, $27000

;
due, as per ledger,

$31400
;

notes against the firm, $29500; other indebted-

ness, $15000. The investments are : W. Johnson, $15000

;

B. Johnson, $10000
;

C. Mott, $7000. Make a statement,

and- apportion the gain or loss.

538 . To apportion the gain or loss according to

amount of capital invested, and time it is employed.

1. A engaged in business with a capital of $5000
;
3 mo.

afterward he took in B, with a capital of $6000 ;
and 4 mo.

later he took in C, with $10000. At the end of the year

their profits were $10000. What is the share of each ?

OPERATION.

$5000 X 12 = $60000 ;
$6000 x 9 = $54000

;

$10000 X 5 = $50000.

$60000 + $54000 + $50000 r= $164000.

t $60000 1 i $3658.54, A’s gain.

$164000 : < 54000 > = $10000 : < 3292.68, B’s

( 50000 ) ( 3048.78, C’s

Explanation.—The use of $5000 for 12 mo. is the same as the use
©f $60000 for 1 mo.

; the use of $6000 for 9 mo. is the same as that of

$54000 for 1 mo.
;
and the use of $10000 for 5 mo. the same as that of

$50000 for 1 mo. Hence, the use of the whole capital during the year
is the same as that of $164000 for 1 mo. The ratio of the whole capi-

tal to each partner’s share of the same is equal to the ratio of the

whole gain or loss to each partner’s share of the gain or loss.
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2. Jan. 1, 1881, two men, A and B, commenced business

with $2400 capital, each furnishing $1200 ;
Marcli 1, B put

in $1200 more; and April 1 they took ih 0, with $3000.

At the end of a year how should a gain of $2000 be appor»

tioned ?

3. A and B are in business Jan. 1, with a capital of

$30000, of which A owns | and B |. March 1, A puts in

$10000 ;
and B draws out $1500 ;

and June 1, A draws out

$15000, and B puts in $5000. At the end of the year, how

shall a gain of $10000 be apportioned ?

1 . (5 1 ^

FI .N Q

529. A Power of a number is either the number itself,

or the product of factors, each of which is equal to that

number.

Thus, 5 is the first power of 5 ; 5 x 5, or 25 is the second power of 5 •,

5x5x5, or 125, is the third power of 5, and so on.

The second power of a nunaber is sometimes called the square of

that number, because the area of a square is equal to the second power

of one of its sides.

The third power of a number is sometimes called the cube of that

number, because the volume of a cube is equal to the third power of

one of its edges,

530. The Root or Base of a number, regarded as a

power, is either the number itself, or one of its equal fac-

tors
;
and The Degree of a power is equal to the number of

times the root is used to produce the power.

Thus, 4x4x4, or 64, is the third power of 4, and 4 is the root oj

base of that power^
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531. An Exponent of a power is a number used to

denote the degree of a power. It is written to the right of

the base and a little above it.

Thus, 37*, (A)^> (4|)^» indicate respectively, the square of 37, the

cube of
3^, and the fourth power of 4|.

533. Involution is the process of finding any power of

a number, and a number is said to be involved or raised to

a power, when any power of it is found.

533. A Perfect Square is a number which can be

resolved into tivo equal factors
;

a Perfect Cube is a

number which can be resolved into three equal factors
;
and

so on.

Thus, 81 is a perfect square, and 37 is a perfect cube ; for 81=9 x 9,

and 37 = 3 X 3 X 3.

Written Exercises.

534. To find any poiver of a number.

1. Find the third power of 27.

Explanation.—The product of operation,

37 multiplied by itself is 739 ;
and 27 X 27 = 27^ = 729

;

739 multiplied by 37 is 19683, which, t^29 x 27 = 27^ — 19683.
being the product of 37 by 37 by 37,

is the third power of 37.

Rule.—Find the product of the given number used as

many times as a factor as there are units in the exponent

of the power.

2. Find the fifth power of f.

OPERATION.

2 2 2 2 2 2x2x2x2x2_25_32
g
X

g
X

3
X

3
X

g - 3 x3x3x3x3 3^ 243*

Hence,

A fraction may be raised to any power by raising each

of its terms to the required power.
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Involution may sometimes be facilitated by means of the

following

Peinciple.—If 'two or more powers of the same num-
ber be multiplied together the product will be a power, the

degree of which is equal to the sum of the degrees of the

given powers.

Thus, 32 X 33 X 34 = 39
.

The seventh power of 2 may he found hy multiplying 16, which is

the fourth power of 2, hy 8, which is the third power of 2.

3. Find the squares of the numbers from 1 to 12 in-

clusive.

4. Find the cubes of the numbers from 1 to 12 inclusive.

5. Find the squares of j-, 2|-, and 8f.

6. Find the cubes of 2^, and 3|.

7. Find the squares of .1, .02, 3.5, 1.85, .003.

If a number containing a decimal fraction be squared, will the

number of decimal places be even or odd ? Why ?

8. Find the cubes of .2, .03, 2.5, 1.05, 1.001.

9. Find the square, cube, and fourth power of 1500.

If a number is terminated by ciphers, how many ciphers will there

be in its square ? In its cube ? In its fourth power ?

10. Multiply 15^ by I52.

What power of a number is produced by multiplying its cube by
its square ?

11. Find the product of 8, 8^, and 8\

What power of a number is produced by multiplying together its

first power, square, and cube ?

12. What is the square of 5^ ? The cube of 52 ? The

cube of 53 ?

What power of a number is the square of its cube ? The cube of

its square ? The cube of its cube ?
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13. What is the ditference between (2 x 3 x 5)^ and
22 X 32 X 52?

Is the square of the product of two or more factors equal to the

product of the squares of these factors ?

535 . To find the square of a number in terms of
its tens and units.

1. Find the square of 87 in terms of its tens and units.

Explakation.—The pro-

duct of 80 + 7 multiplied by

7 is 80 X 7 + 7®, and the pro-

duct of 80 + 7 multiplied hy

80 is 80'^ + 80 X 7 ;
hence,

80^ + 2 X 80 X 7 + 7q which is

the sum of these partial pro-

ducts, is the square of 80 + 7.

Hence,

Principle.—The square of a number composed of tens

and units consists of three parts; 1st, the square of the

tens ; 2d, twice the product of the tens by the units; 3d, the

square of the units.

Denote the tens and units of a number by t and u respec-

tively; then,

Formula :
{t uf = t^ xt xu + u^.

OPERATION.

87 = 80 + 7

87 80 + 7

609 ^ 80 X 7 + 72

6960 — 8Q2 + 80 X 7

7569 = 802 + 2 X 80 X 7 + 72

GEOMETEICAL ILLUSTKATIOK

Let ABCD be a square, each side of which is

25, and let lines be drawn as indicated in the fig-

ure
;
then it is evident that the square ABCD,

which is the square of 25, is composed of two

squares, one of which is the square of the tens

(20)\ the other the square of the units (5)^ and

two rectangles, each of whose areas is 20 x 5.

t><u= 20x5=100 u^25

20

t^20i^=m

5

25
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1 . Find the square of 42 by the preceding principle.

OPERATION.

^2 ^ 402 1600

2 x^^x^^ = 2x40x2 = 160

2^ = 4

t^+ '^xtxn-{-u^ = 402+ 2 X 40 X

2

+ 22 =: 1764 = 422.

In like manner

2 . Find the square of 37. Of 56. Of 48. Of 65.

3. Find the second power of 92. Of 125. Of 132.

536. To find the cube of a number in terms of its

tens and units.

Find the cube of 87 in terms of its tens and units.

OPERATION.

872 = 802 + 2 X 80 X 7 + 72

87 rr 80 + 7

872 X 7 = 802 X 7 + 2 X 80 X 72 + 72

872 X 80 == 8Q3 + 2 X 8Q2 X 7 + 80 X 72

873 r=r 803 + 3 X 802 X 7 3 X 80 X 72 + 73

Explanation.—

T

he square of 87 is 80® + 3 x 80 x 7+ 7® (535), and

the product of this square by 80 + 7 is 80® + 3 x 80® x 7+ 3 x 80 x 7® + 7®,

which is the cube of 80 + 7. Hence,

537. Principle. The cube of a number' composed of

tens and units co?isists of four parts : 1st, the cube of the

tens ; 2d, three times the square of the tens multiplied by

the units ; 3d, three times the tens multiplied by the square

of the units ; Jfh, the cube of the units. Hence,

Formula: {t-\-uy = ^(3+3 x^2xw+ 3 x^xw2+^3.

In like manner

1. Find the cube of 64. Of 72.

2. Find the third power of 84. Of 125.
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GEOMETEICAL ILLUSTRATION.

Fig. 1. Fig. 2.

Let Fig. 1 represent a cube, tbe edge of

wMch is 25, and suppose it to be divided

into parts as indicated in tbe figure
;
then

it is evident by Fig. 2 and Fig. 3 that

these parts are (1) tbe cube A whose edge

is 20 and volume 20^, (2) tbe three equal

rectangular solids B, whose combined vol-

umes amount to 3 x 20 x 20 x 5, or 3 x 20*

X 5, (3) the three equal rectangular solids

C, whose combined volumes amount to

3 X 20 X 5*, (4) the cube D whose edge is 5

and volume 5®.

Fig. 3.

3. Find the cube of 37 by tbe preceding principle.

* OPERATION.

303 ^ 27000

3 X 302 X 7 = 18900

3 X 30 X 72 — 4410

73 ^ 343

50653

In like manner

4. Find the cube of 25. Of 39. Of 45. Of 51.

5. Find the third power of 96. Of 101. Of 126. Of 142.
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538. A Root of a nnmber is either the number itself or

one of its equal factors.

Thus, the square root of 49 is 7, for T = 49, and the cube root of 64

is 4, for 43 = 64.

The first root of a number is the number itself.

539. Evolution is the process of finding a root of a

number. The root is then said to be evolved or extracted.

Evolution is the converse of Involution. In Involution, the root is

given and the power is required
;
in Evolution the power is given and

the root is required. ,

540. The Radical Sign, y" , is the character used to

indicate that a root is to be extractedo

541. The Index of a root is the number placed oyer

the radical sign to show what root is to be extracted or

expressed.

Thus, y64, y32 indicate respectively, the cube root of 27,

the fourth root of 64, and the fifth root of 32.

The square root is usually indicated by the radical sign without

the index.

Evolution is sometim.es indicated by a fractional exponent. Thus,

9^ is equivalent to y9, 27® is equivalent to y 27.

The numerator of the exponent indicates a power, and the denomi=

nator a root. Thus, 8® is equivalent to y8^.



543. Principles. I. The square of a numher contains
either twice as many figures as that number, or twice as

many, less one. Thus,

22 =: 4, 102 _ 100, .52 — .25,
92 — 81, 1002 = 10000, .052 = .0025,

992 9801, 10002 = 1000000, 2.52 _ 5.25.

Hence,

II. If any perfect square he separated into periods of two

figures each, heginiiing at the place of the decimal point, the

number of periods ivill be equal to the number of figures in

the square root of that number.

If the given number is integral and not a perfect square, the num-
ber of periods will be equal to the number of figures in the entire part

of the root.

Written Exercises.

543. To find the square root of a number,

1. Find the square root of 625.

OPERATION. t u

P + % X t X u + u^ = Q^Zh{2i) -\- 25

zf2 = 2Q2 = 400

‘^xtxu-{-u^~ 225

2x^^xt^ + ^^2 — 2 x 20 x 5 + 52 — 225

Explanation.—Since 625 has two periods, its square root has two

figures. Since the square of tens contains no significant figure of a

lower order than hundreds, 25 cannot be a part of the square of the

tens of the root.
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Hence, the tens of the root must he found from the first period 6.

The greatest number of tens whose square is contained in 6, is 2.

Subtracting the square of 2 tens from 625, the remainder is 225.

This remainder consists of twice the product of the tens of the

root by the units, and the square of the units (535). Hence, if

225 be divided by 40, which is twice the tens of the root, the quotient

5 will be either equal to the units’ figure of the root or greater. Now
if 2x20x5 + 5^ or (40 + 5) X 5 be subtracted from 225, the remainder

will be 0. Hence 25 is the required root.

In practice the work is usually abridged as follows:

6,2 5
(
2 5

4

45)225
225

In this example, 40 is the 'partial or trial divisor, and 45 is the

complete divisor.

Geometeical Illusteation.

Let Fig. 1 represent a

square whose area is 625

square feet. The area of a

square is equal to the square

of one of its sides
;
hence, a

side may be found by ex-

tracting the square root of

the area. The square root

of 625 lies between 20 and

30, for 20® is less than 625, and 30® is greater. The square root of 625

is therefore 2 tens plus an unknown number of units. If the square,

whose side is 20 ft. and area 400 sq. feet, be taken from Fig. 1, the

remainder. Fig. 2, will contain 225 sq. feet. This remainder consists

of two equal rectangles, each of which is 20 ft. long, and a square

whose side is equal to the width of the rectangles.

If the area and length of a rectangle are known, its width may be

found by dividing the area by the length. Now the two rectangles

contain the greater part of the 225 sq. feet
;
hence, 2 x 20, the length

of the two rectangles taken together, may be used as a trial divisor,

to find the width.

Fig. 1.

20

20 ^ '

25

Fig. 2.

1

1

5

20

to
o
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Dividing 225 by 40, tbe quotient is 5. But the two rectangles do not

contain all the area of Fig. 2 ;
hence, this quotient may be too great.

To test this quotient, find the area of Fig. 2, considering 5 feet as the

width of the rectangles. Thus, 2 x 20 x 5 + = (40 + 5) x 5 = 225.

This is the area which Fig. 2 is known to contain
;
hence, 5 feet is

the true width. Therefore, a side of the given square is 25 feet.

2. Find the square root of 42876304.

OPERATION.

42,87,63,04 (6000 + 500+ 40 + 8=6548
60002=36 00 00 00

6000x2= 12000)6 87 63 04

fl2000+ 500) x500= 6 25 00 00

6500x2= 13000)62 63 04

(13000+ 40) X 40= 52 16 00

6540x2=13080)10 47 04

(13080 + 8) X 8= 10 47 04

The partial divisor at each

step is found by doubling that

part of the root already found.

ABRIDGED OPERATION.

42,87,63,04(6548

36

125 ) 687

625

1304)6263

5216

13088)104704

103704

6 . Find the square root of 232.5625. operation.

Explanation.—Begin at the decimal

point, and proceed both toward the left

and the right to separate into periods
;

then proceed as in the extraction of the

square root of integers. The number of

decimal places in the root will be equal

to the number of decimal periods in the

given number.

2,32.56,25(15.25

1

25 )
132

125

302 ) 756

604

3045 )
15225

15225
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4. Find the square root of

Explanation.—Since a fraction

may be raised to any power by raising

each of its terms to the required

power (533), it follows that the

square root of a fraction is found by

extracting the square root of each of its

5. Find the square root of 44ft*

6. Find the square root of tWi^-
7. Find the square root of 12321.

Rules.

I. To find the square root of an integer, or of a number
containing a decimal.

1. Separate the given number into periods of tivo figures

each, beginning with the place of the decimal point.

2. Find the greatest number ivhose square is contained in

the period at the left. This will be the first figure of the

root. Subtract the square of this figure from that period,

and to the remainder annex the second period to form a

dividend.

3. Divide the dividend by twice the first figure of the root,

regarded as tens ; annex the quotient to the first figure of the

root, and also to the divisor ; then multiply the divisor thus

completed by the second figure of the root, and subtract the

productfrom the dividend.

4. If there are more periods to be brought down, proceed

as before, using the part of the root already found in the

same way as the first figure in the previous process.

II. To find the square root of a common fraction when
both terms are perfect squares.

Extract the square root of the numerator and of the de-

nominator for the terms of the required root.

OPEltATION.

625

V 6561 a/6561 81

;erms.
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When the denominator is not a perfect square, reduce the fraction

to a decimal, and extract the square root.

Find the square root of

8. 225.

9. 289.

10. 576.

11. 1444.

12. 21025.

13. 173056.

14. 998001.

15. 978121.

16. 295.06624.

17. .14356521.

18. 2.36144689.

19. 2950.6624.

Find the square root of

20. .16.

21 . 1 . 6 .

22. .016.

23. 12.96.
28.

24. 1.0404.
27. 5:-“. 4i

25. ,00081. .021 29. 17|.

30. 8H-
31

. m
32. .34.

33. A square field contains 1960000 sq. ft. What is the

length of one side ?

34. Find the side of a square field equal in area to a

rectangular field 2800 yards long and 700 yards wide.

35. A piece of zinc contains 3600 square inches, and its

length is 4 times its breadth. What are its dimensions ?

36. A square field contains 1 A. 22 P, 7jV sq. yd. Find

the length of one side.

37. How much more will it cost to enclose with a fence,

160 A. of land, at $4| a rod, if in the form of a rectangle

320 rd. long and 80 rd. wide, than if in square form ?

544. Principles. I. The cube of a number has three

times as many figures as that number, or three times as

many, less one, or two. Thus,

33 = 27, 103 ^ 1000, .53 =: .125,

93 = 729, 1003 = 1000000, .053 = .000125,

993 = 970299, 10003 ^ lOOOOOOOOO, 2.5® 15.625.
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Hence,

II. If av'j perfect ciihe he separated into periods of three

figures each, leginning at the place of the decimal point, the

numler ofperiods loill he equal to the number of figures in

the cube root of that number.
If the number is integral and not a perfect cube, the number of

periods will be equal to the number of figures in the entire part of

the root.

Written Exercises.
545. To find the cube root of a number,

1. Find the cube root of G58503.

OPEEATION. t U

XXCO+CO + 3 X ^ X 21^+U^ = 658,503(804-7:

t? — 80^ 512 000

dxPxu + oxtx u^+u^ = 146 503
CVJXCO = 3 X 802 = 19200

oxtxu = 3 X 80 X 7 = 1680

u^ = 72 = 49

3xf \-3xtxu-\-u^ = 20929

3x^^X'?^+ 3xjfxt^^+^^==20929x7 — 146 503

Explanation.—Since 658503 has two periods, its cube root has

two figures. Since the cube of tens contains no significant figure of a

lower order than thousands, 503 cannot be a part of the cube of the

tens of the root. Hence, the tens of the root must be found from the

first period 658. The greatest number of tens whose cube is contained

in 658 is 8. Subtracting the cube of 8 tens from 658503, the remainder

is 146503. This remainder is composed of three times the square of

the tens of the root multiplied by the units, three times the tens mul-
tiplied by the square of the units, and the cube of the rmits (537 ).

Hence, if 146503 be divided by three times the square of the tens of

the root, that is, by 19200, the quotient 7 will be either equal to the

units’ figure of the root, or greater. Subtracting 3x802x7 + 3x80
X 72 + 7®, or (3 X 802 + 3 X 80 X 7 + 72) X 7 f 140503^ nothing remains.

Hence, 87 is the required root.
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Tlie preceding work may be abridged as

follows •

658,503 (_87

83 = 512

3 X 802 = 19200 146 503

3 X 80 X 7 = 1680

72 = 49

20929 146 503

In this example, 19200 is the partial or trial divisor, and 20929 is

tbe complete divisor.

Geometrical Illustration.

Fig. 1. Fig. 2.

Let Fig. 1 represent a cube whose volume is 658503 cubic feet.

The volume of a cube is equal to the cube of one of its edges
;
hence,

an edge may be found by extracting the cube root of its volume. The
cube root of 658503 lies between 80 and 90 ;

it is therefore 8 tens plus

an unknown number of units. If the cube whose edge is 80 feet and

volume 512000 cubic feet be taken from Fig. 1, the remainder, Fig. 2,

will contain 146503 cubic feet. This remainder consists of solids like

those marked B, C, and D, in Fig. 2 and Fig. 3, Art. 537.
If the volume and the area of the base of a rectangular solid are

known, the height, or thickness, may be found by dividing the volume

by the area of the base. Now the three equal rectangular solids,

each of which is 20 feet square, contain the greater part of the 146503

cubic feet
; hence, 3 x 80^ or 19200, may be used as a trial divisor, to

find the thickness. Dividing 146503 by 19200, the quotient is 7.

This quotient may be too great. To test it, find the volume of

Fig. 2, considering 7 feet as the thickness. Thus, 3x80^x7 + 3x80
X T + 7® = 146503. Hence, 7 feet is the true thickness.
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2. Find the cube root of 95443993.

OPERATION.

95,443,993 (457
43= 64

1st Partial Divisor =: 3 X 40^ = 4800 31443

3 X 40 X 5 600

53 = 25

1st Complete Divisor = 5425 27125

2d Partial Divisor = 3 X 450^ — 607500 4318993

3 X 450 X 7 = 9450

72 = 49

2d Complete Divisor 616999 4318993

Explanation.

—

Tlie partial divisor at each step is found by squar-

ing that part of the root already found and multiplying by 3.

31443 -f- 4800 gives 6 as the nearest quotient
;
but 6 will be found

to be too large
;
try 5.

3. Find the cube root of 48228.544.

Explanation.—
Begin at the decimal

point, and proceed

both toward the

right and left to

separate into peri-

ods ;
then proceed

as in the extraction

of the cube root of

integers. The num-
ber of decimal places

in the root is equal

to the number of

decimal periods in

the given number.

OPERATION.

48,228.544(36.4
33 =r 27

3 X 302 = 2700 21228

3 X 30 X 6 = 540

62 = 36

3276 19656

3 X 3602 = 388800 1572544

3 x360 x4 r= 4320
42 = 16

393136 1572544
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4. Find the cube root of ^|f.

Explanation.—

T

he cube root of a

fraction is equal to the cube root of the

numerator divided by the cube root of the

denominator.

5. Find the cube root of 85184. Of 9.261.

6. Find the cube root of 857375. Of 405.224.

7. Find the cube root of Of

Kules.

I. To find the cube root of an integer, or of a number
containing a decimal.

1. Separate the given number into periods of three figures

each, beginning with the place of the decimal point.

2. Find the greatest number the cube of ivhich is contained

in the period at the left. This loill be the first figure of the

root. Subtract the cube of this figure from that period, and

to the remainder annex the second period to form a dividend

3. Divide this dividend by the trial divisor, which is three

times the square of the first figure of the root regarded as

tens, and write the quotient as the second figure of the root.

To the trial divisor add three times the product of the second

figure of the root by the first, considered as tens, and the

square of the second figure. The result will be the complete

divisor. Multiply the complete divisor by the second figure

of the root, and subtract the product from the dividend.

4. If there are more periods to be brought doivn, proceed

as before, using the part of the root already found in the

same luay as the first figure in the previous process.

II. To find the cube root of a common fraction, when
both terms are perfect cubes.

Extract the cube root of the numerator and of the denom-

inator for the terms of the required root.

OPEEATION,

3

3 /125 _ ^25 _ 5

31-3 .^343
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When the denominator of the given fraction is not a perfect cube,

reduce the fraction to a decimal and extract the cube root.

Find the cube root of

8. 110592.

9. 300763.

10. 2406104.

11. 69426531.

12. 17173512.

13. 259694072.

14. 926859375.

15. 219365327791.

16. 32.461759.

17. .000912673.

18. .001906624.

19. .000024389.

Find the cube root of

20. 3. 23. 26. 29.

21. .3. 24. m- 27. 7f 30. 38ff.
22. .03. 25. 44.6. 28. 31. 32.652.

Find the second member in the following equations

:

32. - ^1:44 =: ? 4'^ X 4/Wi ='?

27i + (103.823)^ X (.125)i = ?

33. 4^
1^ = ? '^(40%)* X = ?

34. What is the length of an edge of a cubical box that

contains 50653 cubic feet ?

The volume of a cube is equal to the cube of one of its edges ;

hence, an edge is equal to the cube root of the volume.

35. Find the entire surface of a cube whose volume is

37 cu. ft. and 64 cu, in.

36. The edge of a cube is 2 ft. long
;
find the length of

an edge of another cube containing 3 times as much vol-

ume.

37. A cubical box contains 9261 cubic inches. How
many square inches in one of its faces ?

38. Find an edge of a cube of marble which contains

32768 cubic inches.

39. If 108 cords of wood be piled in the form of a reg-

ular cube, what will be the length of one of its edges ?

40. What is the area of the bottom of a cubical cistern

whose capacity is 110592 cubic inches ?
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ROOTS OF HIGHER DEGREES.

546. Any root, the index of which contains the factors

2 and 3, and no other prime factors, may be extracted by

means of the square and cube roots.

If any power of a number be raised to any required

power, the result will be that power of the given number

denoted by the product of the exponents. Thus, (2®)^

= 23 X 23 = 2« (533, Pkin.).

Hence, if two or more roots of a number be extracted

successively, the result will be that root of the given num-

ber denoted by the product of the indices.

Written Exercises.

547 . 1. Find the 6th root of 2985984.

Explanation.—The index of the re-

quired root is 6, or 2 X 3 ;
hence, find the

square root of the given number, and

then the cube root of the result
;
or, find

the cube root of the number, and the

square root of the result.

Rule. Extract^ in succession, the roots indicated hy the

prime factors of the given index ; the final result will he the

root sought.

2. Find the 4th root of 1298.

3. Find the 6th root of 2176782336.

4. Find the 8th root of 10995.11627776.

5. Find the 9th root of 512 x 512 x 512.

OPEBATION.

V2985984 1728

f/vm = 12

Or,

-^2985984 = 144

a/144 - 12
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548. The following examples cover nearly all the prac-

tical and important subjects taught in arithmetic, and are

designed to test the pupil’s knowledge of the principles and

processes presented in the preceding pages of this work,

and his ability to solve readily the more difficult problems.

The pupil should be required to state briefly, and with

clearness and accuracy, so far as the nature of the question

will permit, what is given and w^hat is required in each

question, the relation of what is given to what is sought,

and tho steps and processes necessary to obtain the answer.

1. What is the cost of digging a cellar 45 ft. long, 28 ft.

wide, and 8 ft. 0 in. deep, at $.42 a cubic yard?

2. If a town 5 miles square is divided into 150 farms of

equal size, what is the area of each farm ?

3. How many bushels of wheat will fill a bin 20 ft. long,

12 ft. wide, and 5 ft. deep ?

4. Bought R. E. stock at '7% discount, the par value of

which was 15200, and sold the same at 103-|. What was

the whole gain ?

5. A man sold 320 A. of land, which was 20^ of of

his whole farm. How many acres had ho left ?

6. A flour merchant had 1000 bbl. of flour insured for

S0% of their cost, at paying $214.50 premium. At

what price per barrel must he sell the flour, to gain 20^ on

the entire cost ?
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7. A cistern has 4 pipes
;
the first can fill it in 20 min-

utes, the second in 30 minutes, the third in 40 minutes, and

the fourth can empty it in 1 hour. If these pipes are all

opened at 2 o’clock p. m., the cistern being empty, at what

time will it be filled ?

8. How many barrels of water, of 31|- gal. each, will fill

a tank 13 ft. long, 10 ft. wide and 10 ft. deep ?

9. What will be the expense of plastering a room 40 ft.

long, 36|- ft. wide, and 22| ft. high, at $.36 a sq. yard,

allowing 1375 sq. ft. for doors, windows, etc.?

10. How many shares of bank stock, bought at 110|-,

and sold at 116f, brokerage each way, will gain $1200?

11. What decimal part of 1 acre is a piece of land 121 yd.

long, and 75 ft. wide ?

12. A merchant m.arked a piece of goods 25^ above cost,

but anxious to effect a sale, sold it at a discount of 20^
from the marked price, supposing he should still gain h%.

Did he gain or lose ?

13. Three hundred seventy-five thousandths of the lumber

in a yard was destroyed by fire. If the entire lot was worth

$10000, what was the loss of a firm that owned .12 of it ?

14. Deduce X | of to a decimal.

15. Bought a quantity of coffee at 20 cts. a pound.

Allowing a loss of h% in weighing it out, and 10^ of the

sales for bad debts, at what price per pound must it be

sold, to gain 14^ on the cost ?

16. What will 20 yards of cloth cost in IT. S. money, if

yd. cost £6 8s. lOd. sterling ?

17. Deduce .83, .909, .4772, and .142857 to equivalent

common fractions, and find their sum.

18. For what sum must a note be drawn at 60 da., to net

$2500, if discounted at 6% ?
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19. At what price must books, bought at 10 and 5^ off

from $1 per copy, and on 4 mo. time, be sold for cash, to

make a profit of 20^, money being worth 6%?
20. If 46 lb. of tea are worth 184 lb. of coffee, how many

pounds of tea are worth 126 lb. of coffee ?

21. What length must be cut from a plank 3-|- in. thick,

and d;!- in. wide, to contain 37|- ft. board measure ?

22. How must damaged flour, that cost $6.80 a barrel,

be marked, so that 20^ may be abated, and sell at cost ?

23. If a road of uniform grade rises 462 ft. in 1| mi., how
much does it rise in 100 ft. ?

24. What must be the asking price for tea that cost $.56

a pound, in order to abate 10^, and still make a profit

of 20^?
25. If a house worth $12500 rents for $937.50 per annum,

what per cent of the value of the house is the rent?

26. What amount must be paid for insuring a vessel

worth $24500, to save the premium in case of loss, the rate

of insurance being ?

2J. If it take 3|- yd. of stuff, of a certain width, to line

2| yd. of another breadth, what quantity of the latter will

be required to line 24|- yd. of the former ?

28. At 6 cts. a foot, board measure, what is the cost of

6 pieces of sawed timber, each measuring 24 ft. long, 1 ft.

8 in. wide, and 10 in. thick?

29. An agent in London bought a quantity of wine,

amounting to £1650 15s. 6d. What was his commission in

II. S. money, at 2^% ?

30. Three adjacent tracts of land, containing respectively,^

362 A. 100 R, 464 A. 120 R, and 484 A. 56 R, are divided

into 24 lots of equal size. How much does each lot

contain ?

31. How many rods of fencing will be required to enclose

44 A. 16 R in a square form ?
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32. I hold a bond dated May 1, 1876, for $1300, bearing

interest at 6^, payable annually, but the interest remains

unpaid. What amount is due May 1, 1882 ?

33. How many men can do a piece of work in 84 da.,

that 54 men can do in 126 days ?

34. Find the side of a square field, the area of which is

48 A. 10 P. 22 1- sq. yd. 4 sq. ft.

35. If I buy goods for $1500 cash, how large a note pay-

able in 60 da., at '7% bank discount, must I make, that the

proceeds shall pay for the goods ?

36. What is the entire surface of a cube, the contents of

which are 42875 cubic feet ?

37. If goods are marked at two prices, one for cash and

the other on 6 mo. credit, what ratio ought the prices to

bear to each other, money being worth per annum simple

interest?

38. A bond for $500, dated May 1, 1877, bearing interest

at Qfo, has the following indorsements upon it : May 1,

1878, $100 ;
May 1, 1879, $50 ;

June 10, 1880, $20; Aug. 1,

1880, $250. What amount is due on tlie bond May 1,

1881?

39. How many acres of land in a farm of a mile long,

and f of a mile wide ?

40. If a rent of $400, payable annually, remains unpaid,

what will be due the landlord at the end of 4 years, allow-

ing compound interest at 6^ ?

41. What is the face of a bill of exchange on London, in

sterling, that costs $880, premium 10^ ?

42. A can do a piece of work in 9 da., which B can do

in 12 da., and 0. in 18 da. In what time can the three do

it, working together ?

43. What will it cost to enclose a garden that is 12f rods

long, and 9| rods wide, with a stone wall 4 ft. high, and

3| ft. thick, at $.62^ a perch ?
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44. What sum invested in bank stock, at par, paying 8^
annually, will yield a quarterly dividend of $450 ?

45. Which is the cheaper, a suit of clothes that costs

$48 and will last 18 months, or a suit that costs $30 and

will last 10 months
;
and how much will a man save in

15 years, who wears the cheaper suit, interest not being

reckoned ?

46. A note for $324.61 was paid at the end of 2 yr. 7 mo.

13 da., the amount being $384,131. What was the rate % ?

47. A broker receives $5270 to be invested in stock, after

retaining 3^ commission on the money paid out. How
much money did he pay out, and how much did he retain

for his commission ?

48. A man, engaging in trade, added 20^ to his capital

the first year
;
to his capital so increased he added 25% the

second year
;
and the third year he added 28%. What per

cent of the capital with which he commenced, was his

capital at the end of the third year ? If he commenced
with $5000, how much had he at the close of the third year r*

49. A traveler on arriving at Columbia, Mo., found his

watch, which indicated the correct time of the place from

which he started, 1 hr. 4 min. fast. How many degrees of

longitude had he traveled over, and in what direction ?

50. How large must a cubical bin be, to hold 500

bushels of wheat ?

51. The taxable property in a town of 871 polls is

$3407160. A tax of $33456.77 is to be raised. If a poll-

tax of $1.25 is levied, what should be the rate of tax ?

52. If a publisher sells to the jobber a book at 40% above

the cost of manufacture, and the jobber sells to the retail

merchant at 20% advance, who in turn makes 25% by selling

it at $1, what is the cost of manufacture ?

53. Bought a bill of exchange on Paris for 6500 francs, at

5.22, brokerage. What did it cost in tJ. S. money?
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54. A mason wishes to make a cubical cistern that shall

contain 250 barrels of water. What must be the length of

its edges ?

55. What must be paid for paving a court 50 ft. 6 in.

by 36 ft., at $.30 a square yard ?

56. What is the cost of 500 boards, one-half of them
•12 ft. 6 in. long, and 10 in. wide, the other half 13 ft. long

and 9 in. wide, at $3 per C., board measure?

57. Bought goods of A. S. Barnes & Co., amounting to

$728.50, for which I pay f cash, and give a 4 mo. note, with

interest at added, for the remainder. What is the face

of the note ?

58. Imported from Havre 160 baskets of Champagne,

12 bottles each, 5^ breakage, duty 40^, freight and other

charges $134.40, the whole cost being $1459.20. What
did it cost per bottle in Havre, Avhat in store, and what

must it be sold for. per bottle to clear 35^ ?

59. Win. Gallup & Co. bought goods of Peake & Co. as

follows : July 1, $150, at 3 mo.; July 20, $200, at 4 mo.;

Aug. 16, $300, at 2 mo.
;
and Oct. 4, $250, at 4 mo. Find

the equated time of payment, and what would be due on

the account March 15 following, if nothing had been paid,

at interest ?

60. In what time will $800, at <d% simple interest, yield

an amount equal to itself?

61. If, on a note made for $700, bearing interest at Q%,

and dated Jan. 1, 1881, $50 is paid on the first of every

month, commencing Feb. 1, following the date, what is

due Jan, 1, 1882 ?

62. A man hired a house for $500 a year, payable in

quarterly payments at the end of the quarter, but he wishes

to pay the whole at the commencement of the year, dis-

count being at the rate of Q>% per annum. What must

he pay ?
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63. A starts on a journey at the rate of 3|- miles an hour

;

B follows in hours at the rate of 4 miles an hour. How
far must B travel to overtake A ?

64. A regiment of 745 men is to he clothed, each, suit

to contain 3|-yd. of cloth, If yd. wide, and lined with

serge, f yd. wide. How many yards of serge will be

required ?

65.

|1824j^ Indiai^apolis, May 7, 1881.

For value received, eighteen months after date, I promise

to pay to the order of M. E. Bakfaed, Eighteen hundred

twenty-four dollars, with interest at 10 per cent.

J. E. Bowen.

Discounted June 24, 1882, at a month.

Find the date of maturity, term of discount, wadi proceeds.

66. Bought 50 yards of broadcloth, at ^2.25 a yard, and

a certain number of yards of flannel. The cost of both

was 1169.20, and for every 5 yards of broadcloth there were

9 yards of flannel., How many yards of flannel were bought,

and at what price per yard ?

67. At $1.87|- a bushel, what is the value of the wheat

filling a bin 9f ft. long, 6 ft. wide, and 4 ft. 3 in. deep ?

68. What will be the cost of raising the surface of a half

acre of ground 9 inches, at $. 75 per cubic yard ?

69. Hoeace P. Geieein.

Dr. Cr.

1880.

Jan. 4 To Mdse. @ 4 mo. $375.25

1880.

July 4 By Cash. . $300

Feb. 19 “ “ “ 420.60 Aug. 14 800

May 4 “ “ “ 372.50 Sept. 4 Note, 2 mo. 300

Find the cash balance on this account oh July 4, 1882,

allowing interest at 7^.
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70. Compare the amounts of a 1500 8^ note, running 4

years, at simple interest, at annual interest unpaid, and at

compound interest.

71. If a manufacturer sells to a jobber* at 15^ profit, and

the jobber sells to the retailer at 20^ profit, and the retailer

sells to the consumer at a profit of 25^, what part of the

price paid by the consumer is profit ?

72. A man harvested 72 bushels of wheat, which was only

I more than he sowed. How much did he sow ?

73. Smith owes Jones four several amounts as follows :

$264.50, due in 60 days; $374.25, due in 75 da.; $375.60,

due in 80 da.
;
and $120. 50, due in 90 da. Find the average

term of credit, and the equated time of payment from

April 12.

74. A wheel 15 ft. in circumference revolves 600 times in

going over a certain distance. What is the distance ?

75. A mechanic worked 1 yr. 5 mo. for a monthly salary

of $75, payable at the end of the month, but remaining

unpaid until the end of his service. What amount is he

entitled to receive, allowing simple interest at 7^ per

annum ?

76. A man bought 75 shares of bank stock at 98^. He
held it for 3 yr. G mo., receiving a semi-annual dividend of

4:% on the same, when he sold it at 105. Money being worth

6% simple interest, what was his gain ?

77. James Webb purchased goods of Davis, Banks & Co. to

the amount of $4000; $1000 payable April 2, $1200 payable

May 5, $750 payable June 15, and the remainder June 30.

At what date must a note for the full amount be drawn,

payable in 3 months, to fall due at the average date ?

78. Three men undertake a job for $750. The first fur-

nishes 5 men 9 da.; the second, 6 men 8 da.; and the

third 12 men 3 da. What share of the money is each

entitled to receive ?
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79. I sold of a lot of land for | of the cost of the lot,

then sold the remaining half for ^ of what I received for

the first part. What per cent did I gain on the whole debt ?

80. I hold three notes against Amos Dix, as follows

;

One dated Oct. 10, for $200, at 2 mo.; another dated Nov
10, for $250, at 3 mo.

;
and the other dated Dec. 10, for

$200, at 3 mo.; Jan. 10 he paid $300. From what date

should interest he reckoned on the remainder ?

81. A dealer paid $364 for 40 hbl. of flour, giving $10 for

first quality, and $7 for second quality. How many barrels

were there of each ?

82. When cotton is quoted in New Orleans at 16 cts. a

pound, what should it be worth in Liverpool, exchange

being quoted at 4.87|-, and freight 1^ cents a pound ?

83. Jan. 1, 1881, three men form a partnership for 1 year,

each furnishing $2000 capital. May 1, A puts in $1000

more
;
June 1, B puts in $1500, and 0 draws out $500

;

Oct. 1, A withdraws $500, and B and C put in $1000 each.

Having gained $4000, at the close of the year the partner-

ship is dissolved. What is each partners share of the

gain ?

84. How many tons of water will a cistern contain that

Is 8 ft. 8 in. long, 6 ft, 4 in. wide, and 6 ft, 9 in. deep, allow-

ing a cubic foot of water to weigh 1000 oz. ?

85. E. B. Maddex held a bond against John Walker,

dated May 1, 1877, for $1500, bearing interest at Pay-

ments were made on this bond as follows

:

June 1, 1878, $597,50. May 1, 1880, $100.

July 1, 1879, $265. July 11, 1881, $400.

Nov. 10, 1879, $25.

WTiat was due Dec. 26, 1882 ?

86. What must be the length of an edge of a cubical

cistern that will contain 4913 cubic feet ?
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87. What principal must be loaned May 1, at to be

repaid by 4 installments of $2000 each, payable on the first

day of the four succeeding months ?

88. 'From a piece of ground 25 rd. long and 15 rd. wide,

,a lot 25 ft. by 100 ft. was sold for $300. What is the value

of the remainder at the same rate ?

89.

St. Louis, Jan. 1, 1880.

One year after date, I promise to pay to the order of

Chas. Tuthil, seven hundred fifty-six dollars, with six

per cent interest, for value received. ^ ^Chaeles Gay.

Indorsed as follows : April 1, 1880, $12 ;
July 1, 1880,

$30; Nov. 1, 1880, $325. Find the amount due Jan. 1,

1881, first by the mercantile rule (446) ;
next by accurate

interest (434) ;
and then by U. S. Kule (444), allowing

360 days to the yean

90. Divide $1260 among 3 persons, so that the second

shall have f as much as the first, and the third ^ as much
as the other two together.

91. If 10 men can build a wall in 7|- da., and 4 of them

are absent at first 2^ days, how many more men must they

bring with them to complete the work in the same time ?

92. How many boards of the longest possible equal

length will enclose a rectangular field 9893 ft. long, and

8047 ft. wide, with a straight fence 6 boards high ?

93. Bought a bill of goods, for which I paid f cash, and

gave my note at 4 mo. with 6 per cent, interest added, for

the remainder. The face of the note was $1689.12; whai

was the amount of the bill ?

94. Which is the better investment, railroad stock pay-

ing an annual dividend of Q%, bought at a discount of 25^,

or money loaned at 10^, payable annually ? What per cent,

better ?



E FI .N ©.N

549. A Progression consists of a collection of num-
bers arranged in the order of their magnitudes, each of

which is greater or less than the preceding one, either by a

constant differeiice, or in a constant ratio.

Thus, 1, 8, 5, 7, 9, 11, 13, 15,

is a protyression in which each numher exceeds the preceding one

by 2, and

1, 0, 9, 27, 81, 243, 729,

is a progression in which each numher ,_is three times the preceding

one.

550. The Terms of a progression are the numbers of

which it consists.

- 551. The Extremes of a progression are the first and
last terms

;
the other terms are the Means.

552. An Increasing Progression is a progression in

which each term is greater than the preceding one.

Thus, 2, 4, 6, 8, 10, 12, is an increasing progression.

553. A Decreasing Progression is a progression in

which each term is less than the preceding one.

Thus, 11, 9, 7, 5, 3, 1, is a decreasing progression.
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554. An Arithmetical Progression is a piugiession

in which the difference between any two consecutive terms

is constant, and this constant difference is called the

Common Difference.

Thus, 1, 4. 7, 10, 13, 16, is an arithmetical progression, whose com-

mon difference is 3.

The initials A. P. are used for Arithmetical Progression.

555. A Geometrical Progression is a progression in

which the ratio of any term to the preceding term is

constant, and this constant ratio is called The Ratio of

the progression.

Thus, 1, 3, 9, 27, 81, 243, is a geometrical progression whose
ratio is 3.

The initials G. P. are used for Geometrical Progression.

fUTHMETie UU.E SS I© ISP
Written Exercises,

556. To find one of the eoctremes of an A. P., when
the other extreme, the common difference, and the num-
ber of terms are given.

1. Find the last term of an increasing A. p., the first

term of which is 3, the common difference 2, and the num-

ber of terms 7.

Explanation.—The second term is 3 + 2 ;
operation.

the third term is 3 + 2 + 2, or 3 + 2 x 2 ;
the fourth 3 1-6x2 = 15

term is 3 + 2 + 2 + 2, or 3 + 3x2; 'and so on
;

hence, the seventh or last term is 3 + 6 x 2, or 15.

2. Find the first term of an increasing a. p,, the last

term of which is 15, the common difference 2, and the

number of terms 7.
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Explanation.— It follows, from the 1st operation.
example, that the 1st term must be a number, 15 0x2 = 3
to which if 6 X 3 be added, the sum will be 15 ;

hence, if 6 x 3 be subtracted from 15, the remainder 3 will be the 1st term

3.

Find the last term of a decreasing a. p., the firsl

term of which is 17, the common difference 2, and the

number of terms 9.

Explanation.

—

The second term is 17—3; operation.

the third term is 17—3 x 3 ;
the fourth term is 17-— 8 X 2 = 1

17—3x3
;
and so on

;
hence, the ninth or last

term is 17—8 x 3, or 1.

4.

Find the first term of a decreasing A. P., the last

term of which is 1, the common difference 2, and the num-

ber of terms 9.

Explanation.—It follows, from the 3d ex- operation.

ample, that the 1st term must be a number, 1^3><2 = 17
from which if 8 x 3 be subtracted, the remainder

will be 1 ;
hence, if 8 x 3 be added to 1, the sum 17 will be the 1st term

Fokmulas ;

1. Lad term — First term -f ^No. of terms

less 1 X Common Difference.

2. First term — Last term — No. of terms

less 1 X Common Difference.

3. Last term — First term — No. of terms

less 1 X Common Difference.

4. First term = Last term No. of terms

less 1 X Common Difference.

In

Increasing

A. P.

In

Decreasing

A. K

5. Find the last term of an increasing A. P., m which the

first term is 5, the com. diff. 4, and the number of terms 10.

6. Find the 50th term of an increasing A. p., in which

the first term is 2, and the common difference 3,
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7. Find tFe 33d term of a decreasing A. p., in which thh

first term is 100, and the common difference 3.

8. Find the last term of an increasing a. p., in which the

first term is f, the com. diff. |, and the number of terms 35.

557. To find the common difference, when the ex-
tremes and the number of terms are given.

1. The extremes of an a. p. are 15 and 3, and the number

of terms 7 ;
what is the common difference ?

Explanation. — The difference opekation.

between the extremes is equal to the (15 — 3) -q- (7 — 1) = 3.

,

product of the common difference by
the number of terms less 1 (556, Form. 1) ;

hence, the common dif-

ference is equal to (15 — 3) -p G 2.

^ Diff. of Extremes
Formula: Common Differe?ice — --ff,

^ .

No. of terms less 1

3. Find the common difference in an a. p. of 8 terms,

whose extremes are 3 and 18.

3. The extremes of an A. p. are 1 and 51, and the num-
ber of terms 36 ;

what is the common difference ?

4. The extremes are 0 and 3^, and the number of terms

is 18 ; what is the common difference ?

558. To find the sum of the terms of an A. f*.,

when the extremes and the mmiber of terms are given,

1. The extremes of an A. p. are 5 and 30, and the num-
ber of terms G

;
what is the sum of the terms ?

OPERATION.

Sum = 5 + 8 + 11 + 14 + 17 + 30 ;

Sum zrr 30 + n + 14 + 11 + 8 + 5 ;

Sum X 3 = 35 + 35 + 35 + 35 + 35 + 35 ;

Sum X 3 = (5 + 30) X 6 ;

Sum
^
= (5 + 30) X -| == 75,
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ExPLAiJATiON.—The common difference is 3 (557); hence, the

eum = 5 + 8 + 11, etc., or the sum = 20 + 17 + 14, etc. Adding the

corresponding terms of these two progressions, we have the sum

X 2 = 25 X 6 = (5 + 20) X 6 ; hence, the sum = (5 + 20) x | = 75, the

mm of the terms.

Formula 8um = Sum of Extremes x the No. of terms

2. The extremes of an A. P. are 8 and 80, and the num-

ber of terms 7 ;
what is the sum of the terms ?

3. The extremes of an A. p. are 2 and 2000, and the num-

ber of terms 1000 ;
what is the sum of the terms ?

4. A man traveled 14 miles the first day, 18 the second,

22 the third, and so on
;
how far did he travel in 12 days ?

559. To find one of the extremes of a G. JP., when
the other extreme, the ratio, and the number of terms
are given,

1. The first term of a G. p. is 3, the ratio 2, and the num-
ber of terms 10 ;

what is the last term ?

Explanation.—The second term is 3x2; operation.

the third term is 3 x 2 x 2, or 3 x 2®
;
the fourth 3x2® = 1536.

term is 3 x 2* x 2, or 3 x 2^; and so on
;
hence, the

tenth term is 3 x 2®, or 1536.

2. The last term of a G. p. is 1536, the ratio 2, and the

number of terms 10 ;
what is the first term ?

Explanation.—It follows, from the first ex- operation.

ample, that the first term must be a number by 1536 -f- 2® = 3.

which, if 2® be multiplied, the product will be

1536 ;
hence, if 1536 be divided by 2®, the quotient 3 will be the first

term.
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i. Last term = First term x Ratio raised to

the power whose exponent is the No. of

terms less 1.

First term = Last term Ratio raised

to the power tohose exponent is the No.

of terms less 1.

3. The first term of a g. p. is 7, and the ratio 4 ;
what is

the 8th term ?

4. The first term of a g. p. is 1024, and the ratio ^ ;
what

is the 10th term ?

5. The last term of a Go p. is 192, the ratio 2, and the

number of terms 9 ;
what is the first term ?

6o A man traveled 2 miles the first day, 4 miles the

second, 8 miles the third, and so on
;
how far did he travel

on the 7th day ?

7. Find the amount of $500 for 10 years, at 10^, com-

pound interesto

The first term is $500, the ratio 1.10, and the number of terms 11.

Formulas :

560 . To find the sum of the terms of a G. F., when
the extremes and ratio are given,

1. The extremes of a G. p. are 3 and 192, and the ratio 4 ;

what is the sum of the terms ?

OPEKATION.

Sum x4 = 3x4-f-12 x4 + 48 x4 + 192 x 4
;

Sum — 3 4- 12 + 48 -I- 192;

Sum X 3 = 192 x 4 — 3 ;

Sum ™ 192 X 4 3

3
= 255,

Explanation.—Subtracting the sum from the sum x 4, the remain,

193 X 4 — 3
der !s 192 x 4—3 ; hence, the sum of the terms = ^ = 255,
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2. The extremes of a g. p. are ^ and and the ratio ^

;

what is the sum of the terms ?

OPEEATION.

Sum = i-+ i j

Sum = + + +
Sum xf = i — x|;

Sum = (^ — X -h I z= 1^.

Explanation.

—

Subtracting the sum x ^ from the sum, the remain-

der is X
;
hence, the sum of the terms — (|— sV x ^)-r-| =

Fokmula : Szim = Difference beticeen 1st term and pro-

duct of the last term hy the ratio -h Difference between the

ratio and 1.

3. The extremes of a G. p. are 1 and 128, and the ratio 2

;

what is the sum of the terms ?

4. The extremes of a g. p. are 2| and and the ratio

^ ;
what is the sum of the terms ?

5. Find the sum of the first 10 terms of the progression

h h
6. The first term of a G. p. is 5, the ratio 2, and the

number of terms 8 ;
what is the sum of the terms ?

7. What is the sum of the first 7 terms of the progression

2, 6, 18, etc. ?

8. A man performed a journey in 7 days, traveling 5 mi.

the first day, 10 mi. the second, 20 mi. the third, and so

on
;
what was the length of the journey ?

9. If a man were to buy 20 mules, papng 1 cent for the

first, 3 cents for the second, 9 cents for the third, and so

on
;
what would he pay for the whole ?

10. A man agreed to labor 10 days upon the following

terms : 1 mill for the first day, 1 cent for the second, 1 dime

for the third, and so on in geometrical progression
;
what

should he receive for his 10 days’ labor ?
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561. An Annuity is a sum of money payable at the end

of any equal intervals of time.

563. A Certain Annuity is an annuity which con-

tinues for a stated time.

563. A Perpetual Annuity, or a Perpetuity, is an

annuity which is to continue forever.

An annuity is said to be forhorne, or in arrears, if the

payments were not made when due.

564. The Amount, or Final Value, of an annuity is

the sum of all the payments and the interest on them from

the time they become due until the annuity ceases.

565. The Present Worth of an annuity is the sum of

money which will, in the given time, and at the given rate

per cent, amount to the final value of the annuity.

AOTUITIES AT SIMPLE INTEREST.

566. The formulas of Arithmetical Progression and of

Simple Interest are applicable to problems in annuities at

simple interest.

Written Exercises.

1. What is the amount of an annuity of $100 a year, for

5 years, at simple interest ?
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Explanation.—The 5tli pay- operation,

inent bears no interest, because (1100 + $128) X = $570
it is not due till the end of the

5th year
;
the 4th payment bears interest 1 yr.

;
hence, the amount of

this payment is $107 ;
the amount of the 3d payment is $114 ;

and so

on. These sums form an A, p in which the first term is the annuity,

the common difference is the interest on the annuity for 1 yr., and the

number of terms is the number of years. The sum of the terms of this

progression is $570 (558),

2. Wliat is the present worth of an annuity of $300 a

year, for 5 years, at 6^, simple interest ?

Explanation.—The amount of operation.

the annuity is $1680, and the present ($300 + $372) X f= $1680 ;

worth of this amount is $1292.30 j&IRQO

(452 ,
Form. 1). = $1292.30 -f.

3. What is the amount of an annuity of $50 a quarter,

for 4|- years, at 2^ per quarter ?

4. What is the amount of an annuity of $1000 a year,

payable semi-anniially, for 30 yr., at per annum, simple

interest ?

5. What is the present worth of an annuity of $500 a

year, for 10 years, at 10^, simple interest ?

6. What is the present worth of a perpetuity of $600 a

year, money being worth 8^, simple interest ?

7. What is the amount of an annuity of $1200 a year,

payable monthly, for 16 yr., at 6% per annum, simple

interest ?

8. An annuity of $500 a year is in arrears for 10 years
;

what is the amount at simple interest ?

9. A farm is rented for 20 years, at $500 a year, payable

annually. What is the present yalue of the rent, at

simple interest ?



56T. Alligation is a process of computation based upon

the mixing of several ingredients of different values, so as

to form a compound.

Tlie term alUgaiion, signifying binding, is used because in the calcu-

lation it is usual to link together the prices of different simples,

according to a certain principle or rule.

568. Alligation Medial is the process of finding the

value of each unit of a compound formed by mixing together

simples, or ingredients of different values.

569. Alligation Alternate is the process of finding

what proportion of several ingredients of different values

are required to form a compound of a particular value.

5HO, The Mean Value is the average value of a unit

of the compound.

Written Exercises.
571. To find the mean value ofa mixture consisting

of several ingredients of different values.

1. If a grocer mix 50 lb. of sugar worth 7 cts. a pound,

with 30 lb. worth 8 cts., and 40 lb. worth 9^ cts., what is the

value of the mixture prepared ?

Explanation.—The values of the in-

gredients are respectively 350 cts., 240 cts.,

and 380 cts.
;
and the value of the whole

compound of 120 lb. is 970 cts. Hence,

1 lb. is w^rth of 970 cts., or 8jV cts.

OPERATION.

50 x 7 = 350

30x8 = 240

_40 X 9|= ^0
120 ) 970

Formula ; Mean Value

8^^ cts.

Whole value of mixture

Total quantity of ingredients
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2. If 20 lb. of tea, worth 40 cts. a pound, 30 lb. worth

GO cts., 40 lb. worth 32|- cts., and 60 lb. worth 38 cts., be

mixed together, what will the mixture be worth a pound ?

3. A miller mixes 25 bu. of wheat, at $1.20, with 30 bu.

at $.95, and 40 bu. at $1.05 ;
and sells the whole at $1 per

bushel. What does he lose per bushel ?

4. A person mixed 36 gal. of brandy at $2.40, 24 gal. at

$2.75, and 30 gal. at $3.10, with 35 gal. of water. What is

the mixture worth per gallon ?

573 . To find the 'proportional quantities of ingredi-

ents of different values required to form a mixture of

a given mean v<diie.

1. What proportion of teas, worth respectively 30, 40, 70,

and 90 cents a pound, must be mixed together to form a

compound worth 50 cents a pound ?

OPERATION.

'30 •••: 40
^

4 120 -go---: 20 2 60

40”; : 20 2 80
50^

40-;

;

• •

40 4 160

70..;

:

10 1 70 70..;.; 20 2 140

90 ; 20 2 180 90..; 10 1 90

9 )
450 9 450

50 50

Explanation.—By linking' together any two prices of which one

is greater and the other less than the mean value, we are enabled to

ascertain how much of the one is needed to offset a certain quantity

of the other
;
that is, the proportion of each required in the mixture.

Thus, if we take 1 lb. at 30 cts. we gain 20 cts. in a mixture sold

at 50 cts.; and if we take 1 lb. at 90 cts., we lose 40 cts.; hence, the

quantities of these to be taken must be in the ratio of 40 to 20, or

4 to 2 ;
and in like manner, the quantities at 40 cents and 70 cts.,

must be as 20 to 10, or 2 to 1. Consequently, the quantities required

will be as 4, 2, 1, and 2.
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By linking 30 with 70, and 40 with 90, the proportional quantities

will be 70—50, or 20 ;
50—30, or 20, for that couplet

;
and 90—50, or

40 ;
and 50—40, or 10, for tlie other couplet

;
or 20, 40, 20, and 10,

which are to each other as 2, 4, 2, 1.

When it is necessary to link one price with two or more, the several

differences between the latter, and the mean value, must be added

together to find the quantity of that to which they are linked. The

proof \s by an application of the first case.

2. A farmer lias slieep worth |5, $6, and $8 a head.

What number of each should he sell to obtain an ayerage

price of $5-|- a head ?

3. What proportion of sugars, worth respectively 7 cents,

9 cents, 10 cents, 15 cents, and 20 cents per pound, must a

grocer mix to he able to sell the mixture at 12 cents a

pound ?

4. A dry goods merchant has muslins worth, respectively,

15 cts., 17 cts., 18 cts., 19 cts., and 20 cts. a yard. How
many yards of each must he sell so as to realize an average

price of 17-| cts. per yard ?

573. Connecticut Eule for Partial Payments.

If, at the time of a payment, a year’s interest or more has

accrued, and alicays in case of the last payment, follow the

U7iited States Rule.

If, at the time of payment, less than a year’s interest

has accrued, except it he the last payme7it, find the difference

between the amount of the pi'mcipal for a7i entire year,

and the amount of the paijment for the remamder of a year

after it is 7uade, and this difference luillform the neiu prin-

cipal.

If, at the time of payment, the interest accrued exceeds

the payment, compute interest on the prmcipal only.



PERCENTAGE. 351

574 . Veemokt Rule foe Paetial Payments.

The Statutes of Vermont make the following provisions

for computing interest on notes when partial payments have

been made

:

On all notes or other similar obligations, lohetlier made

fayable on demand or at a specified time, with interest,

when payments are made, such payments shall be applied

:

1st. To liquidate the interest that has accrued at the time

of such payments ;

2d. To the extinguishment of the principal.

On all notes, bills, or other similar obligations, whether

made payable on demand or at a specified time, with in^

TEREST ANNUALLY, the annual interests that remain un-

paid shall be subject to simple interest from the time they

become due to the time of final settlement ; but if in any

year, reckoning from the time such annual interest began to

accrue, payments have been made, the amount of such pay-

ments at the end' of such year, with interest thereon from the

date of payment, shall be applied:

1st. To liquidate the simple interest that has accrued upon

the unpaid annual interests

;

2d. To liquidate the annual interests that have become due ;

Sd. To the extinguishment of the principal.

575. The New Hampshiee Rule.

Is the same as the Vermont Rule, except as follows;

1st. Payments made expressly on account of interest aC'

cruing but not yet due, do not draw interest.

2d. Such payments, at the end of the year, must be applied

to the payment of the interest then due.



5*76. The Metric System is a system of weights and

measures based upon the decimal notation.

577.

The Meter is the unit of length. It is also the

fundamental unit, since from it every other unit of meas-

ure or weight is derived
;
hence the name Metric System.

578.

The following are the Standard units, from which

all the other units of the system are derived

:

Units. Names. Derivation. Signification.

Length. Me'ter, from the Greek Me'rpop, sign ifying Measure.

Surface. Ar, “ Latin Area, “ Surface.

Volume. Ster, “ Greek iTepeor, “ Solid.

Capacity. Lider, “ “ AiTpa, " Pound.

Weight. Gram, “ “ rptlpm, " Small weight.

Units of the higher or lower orders in the decimal scale are formed

by prefixing to the standard unit.

579. 1st. For Multiples, or higher orders, the Greek

numerals

:

Dek'a, from Ae«:a, signifying Ten, 10.

Hek'to, “ 'Enarov, “ One Hundred, 100.

KiTo, “ XcXlov, One Thousand, 1000.

Myrda, “ Mvpioi, “ Ten Thousand, 10000.

580. 2d. For Sub-multiples, or lower denominations,

the Latin ordinals

:

Deed, from Decimus, signifying One-Tenth, .1.

Centd, “ Centesimus, “ One-Hundredth, .01.

Mildi, “ Millesimus,
“ One-Thousandth, -^Ol.
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These prefixes furnish the hey to the whole system, since

the name at once shows whether the unit is greater or less

than the standard unit, and also how many times greater or

less.

Thus, i deka-meter denotes 10 meters
;

1 hekto-gram denotes 100

grams
;
1 kilo-liter denotes 1000 liters, etc. Also, 1 deci-meter denotes

(-1) of a meter; 1 centi-meter, (.01) of a meter; 1 milligram,

(.001) of a gram, etc.

581. The Denominations of the Metric System corre-

spond to the orders of the Arabic Notation, and are written

like decimals, or TJ. S. Money, the lowest denomination at

the right.

The names, mill, cent, and dime, used in U. S. Money,

correspond to mil'll, cen'ti, and deci, in the Metric Sys-

tem.

Hence, the eagle might be called a dek'a-dollar, since it is 10 dollars

;

the dime, a dec'i-dollar, since it is At of a dollar, etc.

MEASURES OF EXTENSION.

583. The Me'ter, which is the standard unit of length,

is the one ten-millionth part of the distance from the equator

to the north pole, measured on the surface of the earth, and

is 39.37079 in., or 1.09 -f yd.

Metric Denominations. Symbols.
Metric

Values.

u. s.

Values.

1 Mil'li-me'ter, mm. .001 m. .03937 im

10 Mil'li-me'ters = 1 Cen'ti- me'ter. cm. .01 m. .3937 «

10 Cen'ti-me'ters = 1 Dec'i-me'ter. dm. .1 m. 3.937 “

10 Dec'i-me'ters 1 Me'ter. m. 1 m. 39.37 “

10 Me^ters 1 Dek'a-me'ter. Dm. 10 m. 32.81 ft.

10 Dek'a-me'ters 1 Hek'to me'ter. Hm. 100 m. 19.93 rd.

10 Hek'to-me'ters — 1 Ki'lo-me'ter. Km. 1000 m. .6214 mi.

10 Ki'lo-me'ters = 1 Myr'ia-me'tw. Mm. 10000 m. 6.214 mi
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583. The Square Meter, or Centar, is the unit of

ordinary surface measures, and is 1.196 sq. yd., or 10.764

square feet.

1 Sq. Mini-me'ter. sq. mm. .00155 sq. in.

100 Sq. Mil'li-me'ters = 1 Sq. Cen'ti-me'ter. sq. cm. .155 sq. in,

100 Sq. Cen'ti-me'ters = 1 Sq. Dec'i-me'ter. sq. dm. 15.5 sq. in.

100 Sq. Dec'i-me'ters = 1 Sq. Me'ter. sq. m. 1.196 sq. yd,

584. The Ar is the unit of land measures, and is a

square whose side is 10 meters, and contains 100 sq. meters.

1 Cen'tar {ca.) = 1 Sq. Meier sq. m. 1.196 sq. yd.

100 Cen'tars = 1 Ar. a. 119.603 sq. yd.

100 Ars == 1 Hek'tar. Ha. 2.471 acres.

1. The Meter is used in measuring cloths and short distances.

2. The Kilo-meter, equal to f of a mile, nearly, is used for measur-

ing long distances.

3. The Dec'i-d/r is of an dr
;
the Bek'-dr is 10 a.

;
an acre is 40

ars, nearly.

585. The Cubic Meter is the unit of ordinary solid

measures.
1 Cu. Mirii-me'ter. cu. mm. .000061 cu. in.

1000 Cu. Mil'li-me'ters 1 Cu. Cen'ti-me'ter. cu. cm. .061 cu. in.

1000 Cu. Cen'ti-me'ters = 1 Cu. Dec'i-me'ter. cu. dm. .0353 cu. ft.

1000 Cu. Dec'i-me'ters = 1 Cu. Me'ter. cu. m. 35.3166 cu. ft.

586. The Ster is the unit of wood or stone measures,

and is £i>xul)ic meter, equal to 35.3166 cu. ft., or .2759 cord.

1 Dec'i-ster ds. 3.53 cu. ft.

10 Dec'i-sters = 1 Ster. s. 35.316 cu. ft.

10 Sters = 1 Dek'a-ster. Ds. 2.759 cord.

1. The square and cubic measures are only the squares and cubes of

the measures of length.

2. The cubic deci-meter is called a Wter when used as a unit of liquid

or of dry measures.

3. The cubic cen'ti-me'ter and cuJbic mil'li-me'ter are used for measur-

ing minute bodies.

4. The common cord is nearly the same as 3.6 sters, or 36 deci-sters.
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MEASURES OF CAPACITY.

587. The Li'ter is the unit of capacity or volume for

both liquid .and dry measures, and is 1 cu. deci-meter, or

1.0567 qt. liquid measure, or .908 qt. dry measure.

Dry M. Liq. M.

1 MilTi-li'ter. ml. .001 1. .061 cu. in. .27 fl. dr.

10 MilTi I'i'ters — 1 Cen'ti-li'ter. cl. .01 1. .6102 “
.338 fl.oz.

10 Cen'ti-irter = 1 Dec'i-li'ter. dl. .1 1. 6.102 “
.845 gi.

10 Dec'i-lFters = 1 Li'ter. 1. 1 1. .908 qt. 1.0567 qt.

10 Li'ters = 1 Dek'a -li'ter. Dl. 101. 9.08 “
2.64 gal.

10 Dek'a-li'ters = 1 Hek'to-li'ter. HI. 100 1. 2.837 bu. 26.4 “

10 Hek'to-li'ters = 1 Kil'o-li'ter. Kl. 1000 1. 28.375 “
264.18 “

10 Kil'o-li'ters = 1 Myr'ia- li'ter. Ml. 10000 1. 283.72“ 2641.8 “

1. The Liter is generally used for measuring liquids in moderate

quantities
;
the Delta-liter, in large quantities.

2. The Helcto-liter is used for measuring grains, etc.

8. Four liters are a little more than 1 gal.
; 35 liters, very nearly 1 bu.

4. The Kilo-liter equals 1 cubic meter, or 1 ster, or 35.316 cubic feet.

MEASURES OF WEIGHT.

588. The Gram is the unit of weight, and is the weight

of 1 cu. centi-meter of distilled water at its maximum den-

sity, equal to 15.432 grains, or .03527 oz. Avoir.

1 Mil'ligram. mg. .001 g. .01543 gr.

10 Mini-grams = 1 Cen'ti-gram. eg. •01 g. .1543 “

10 Cen'ti-grams = 1 Dec'i-gram. dg. •1 g- 1.543
“

10 Dec'i-grams = 1 Gram. ff- Ig- 15.43 “

10 Grams =: 1 Dek'a-gram. Dg. 10 g. .3527 oz. Av.

10 Dek'a-grams = 1 Hek'to-gram. Dg. 100 g. 3.527 “

10 Hek'to-grams = 1 Kil'o-gram. Kg. 1000 g. 2.2046 lb. Av,

10 Kil'o-grams = 1 Myr'ia-gram. Mg. 10000 g. 22.046 “

10 Myr'ia-grams
j

100 Kil'os
j

• = 1 Quin'tal. Q. 100000 g. 220.46 “

1000 Kil'os = 1 Ton. T. 1000000 g. 2204.6 “
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1. The Kilo-gram, or Kilo, is the unit of common weight in trade,

and is a trifle greater than 2t lb. Avoir.

2. 1 Kilo-gram — 1 cuUc decimeter = 1 liter =
( 2.2046 ib. Avoir.

3. 15 grams are taken as ^ an ounce, at the U. S. Post Office.

589 . Units of length, of capacity, and of weight form a

scale of tens

;

hence, in writing metric numbers of these

denominations, each order of units will occupy one place.

Thus, 7642 mm. may be written 764.2 cm., or 76.42 dm., or 7.642 m.,

or .7742 Dm., or .07642 Hm.

590 . Units of square measures form a scale of hundreds ;

hence, two places must be allowed to each order.

Thus, 12 sq. m. 6 sq. dm. 3 sq. cm. may be written 12.0603 sq. m., or

1206.03 sq. dm., or 120603 sq. cm.; and 3 Ha. 4 a. 2 ca. are written

3.0402 Ha., or 304.02 a., or 30402 ca.

591 . Units of solid measures form a scale of thousands

;

hence, three places must be allowed to each order.

Thus, 36 cu. m. 27 cu. dm. 4 cu. cm. may be written 36.027004 cu. m.,

or 36027.004 cu. dm., or 36027004 cu. cm.

593 . To addf subtract, multiply, and divide hletvic

Numbers,

1. Add 24.72 Dm., 8.65 Hm., 1436 cm., and 28.3 m.

Operation.—247.2 m. +865 m. + 14.36 m. + 28.3 m. = 1154.86 m.

2. From 12.4 Hm. subtract 5.25 m.

Operation.—1240 m. — 5.26 m. = 1234.75 m., Ans.

3. Multiply 3.425 Hm. by 6.

Operation.—3.425 Hm. x 6 = 20.550 Hm ,
or 2055 m., Ans,

4. Divide 2.16 Km. by 3.6 m.

Operation.—2160 m. +- 3.6 m. = 600, An.s,
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All computations in metric numbers are similar to those

in integers and decimals, or in U. S. Money.

5. Add 27.6 m., 362 dm., 16.32 Dm., and 9.1 Km.
6. Express in kilometers the sum of 475 dm., 125.3 m.,

and 17.341 m.

7. From 12.9 Km. take 2574.2 m., multiply the result

by 6.5.

8. The distance around a park is 5.125 Km. How many
meters will a man travel, who walks 5 times around it ?

9. If the distance from Washington to Boston is 619.598

Km.
,
in what time will an engine make the distance, if it

runs, on an average, 44.257 Km. an hour ?

10. From a piece of silk containing 75.125 m., 4 dresses

were cut, each containing 15.6 m. How much remained?

11. How long will it take a man to walk from Philadel-

phia to Kew York, if the distance is 160 Km., and he walks

800 Dm. an hour ?

12. When corn is worth $2.24 per hektoliter, what is it

worth per liter ?

13. A car weighing 7.832 T., contains 136 bbl. of flour,

each weighing 96.16 Kg. Find the weight of the car and

contents, and their difference.

14. Find the cost of 29.5 Kg., at 16 cents per gram.

15. From 500 Kg. of sugar are taken 250 packages, each

containing 1.25 Kg. How much remained ?

16. A merchant resides 1456 m. from his store. How
many kilometers will he travel in a week of 6 days, in mak=
ing two Journeys a day, to and from his place of business?

17. A tailor cut 5 suits of clothes, each suit containing

7.5 m., from a piece of cloth containing 45.75 m. How
much remained?

18. How many vessels, each containing 3.5 1., can be

filled from 42.70 Dl. of wine ?
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REDUCTION.

593 . To change units of the Metric system to units of

the Common System, use the equivalents in the preceding

tables.

594 . To change units of the Common System to units

of the Metric System, use the equivalents in the following-

595 . Table.

Linear Measures.

1 Inch = 2.54 Genti-meters.

1 Foot = .3048. Meter.

1 Yard= .9144 Meter.

1 Rod — 5.029 Meters.

1 Mile = 1.6093 Kilo-meters.

Square Measures.

1 Sq. Inch = 6.4528 Sq. Centi-met.

I Sq. Foot =; .0929 Sq. Meter.

1 Sq. Yard=: .8361 Sq. Meter.

1 Sq. Rod = 25.293 Centars.

1 Acre = 40.47 Ars.

1 Sq. Mile = 259 Hektars.

Solid Measure.

1 Cu. Inch = 16.387 Gu. Genti-met.

1 Cu. Foot — 28.317 Gu. Bed-met.

1 Cu. Yard = .7645 Gu. Meter.

1 Cord = 3.6243 Sters.

Measures op Capacity.

1 FI. Ounce — .02958 Liter.

1 Liq. Quart = .9465 Liter.

1 Gallon 3.785 Liters.

1 Dry Quart = 1.101 Liters.

1 Busliel .35243 Eektoliter.

Measures op Weight.

1 Grain Troy = .0648 Gram.
1 Ounce Troy = 31.324 Grams.

1 Pound Troy = .37324 Kilo.

1 Ounce Avoir. = 28.35 Grams.

1 Pound Avoir. = .4536 Kilo.

1 Ton = .907 Tonneau.

Written Exercises.

Linear Measures.

596 . 1. How many feet in 12.25 m. ? In 135 m. ?

In 76.75 m. ?

2. How many yards in 68.27 m.? In 321.4 dm.?

3. How many meters in 90 yd. ? In 12 yd. 1 ft. 6 in. ?

4. How many miles in 8000 m. ? In 450 Km.?
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5. The distance around a lake is 5.16 Km. ? How many
meters will a man walk who goes 3 times around it ? How
many miles ?

6. A lady bought 25.5 m. of silk for a dress, at 13.84 per

meter. What did it cost her ?

7. How many meters between two places 75 miles apart ?'

8. A merchant bought 300 m. of silk at $2^ a meter,

and sold it at $2^ a yard. Did he gain or lose, and how
much ?

Square Measures.

9.

How many ars in 150 sq. yards? Acres in 1011 ars ?

10. Change 336971 sq. m. to ars
;
to hektars; to acres.

11. Find the area of a floor 12.8 m. long, and 10.4 m.

wide ?

12. At 10 cent a sq. meter, what will it cost to paint a

surface 22.5 m. long, and 12.4 m. wide?

13. How much carpeting, .8 m. wide, will cover a floor

6.24 m. long, and 5.5 m. wide, and what will be its cost, at

11.50 a yard ?

Solid Measures.

14. How many cu. feet in 92 sters ? How many cords ?

15. How many sters in 256 cu. ft, ? In 5.75 cords ?

16. How many loads of earth, each filling 2.25 cu. m.,

will fill a space 7 m. long, 6 m. wide, and 2.25 m. deep ?

17. How many hektoliters of wheat will a bin contain

that is 5 m. square, and 2.5 m, deep ?

18. What will be the cost of a pile of wood, 15.7 m. long,

1.5 m. high, and 3.76 m. wide, at $1.50 a ster? At $6 a

cord ?

19. What will be the cost of excavating a cellar 14.4 m.

long, 8.6 m. wide, and 2.8 m. deep, at $.75 a ster?
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Measures of Capacity.

20. How many gallons in 72.16 1.? Liters in 12 gal.?

21. How many liters in 3 bu. 1 pk. ? Bushels in 130.5 1.?

22. From a flask containing 2 HI, 2.5 HI. were drawn

cut. How many liters remained ? How many quarts ?

23. A cistern 3.6 m. long, 2.5 m. wide, and 1.7 m. deep,

will hold how many liters of water ?

24. If 2 Kl. of barley cost 156.75, what will 25 bu. cost?

25. If the price of wine is 1.75 a liter, what is it worth

a gallon ?

26. 1 bought 251.50 liters of wine in France, at 5.25

francs a liter
;
paid $.75 a liter duty and freight, and sold

it at 13.50 a liter. What was my gain ?

Measures of Weight.

27. In 960 grams, how many pounds Troy ? Avoir. ?

28. How many grams in 960 gr. ? In 8 lb. Troy. ? In

6 lb. 8 oz. Avoir. ?

29. A barrel of flour contains 196 lb. Express its weight

in metric units ?

30. Which is more profltable, and how much per cwt., to

seU cheese at 12 cents a pound, or at 25 cts. per kilo ?

31. If a kilo of coffee cost $.90, what is the cost of 75 lb.,

at the same rate ?

32. What price per pound is equivalent to $25 per kilo ?

33. A grocer buys butter at $.25 per lb., and sells it at

$.60 per kilogram. Does he gain or lose, and what per

cent?

34. A jeweler bought a gem in Geneva which weighed

375.50 grams, at 10.25 francs per gram, and the duty on it

was $6| : at what price per gram must it be sold to clear

$125?
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597. Mensuration treats of the mehsnremeuts of hnesj

angles, surfaces, and solids.

598. A Line is that which has length, but not width

or thickness.

599. A Straight Line is a line

which does not change its direction.

600. A Curved Line is a line which

changes its direction at every point.

601. Parallel Lines are lines which

have the same direction. They are

equally distant from each other at every

point.

603. An Angle is the opening be-

tween two straight lines, drawn from

the same point.

Thus, the opening between the lines AB and AC is an angle. The
lines AB and AC are the aides of the angle, and the point A, in which

they meet, is the vertex of the angle.

603. A Right Angle is the angle b

formed, when one straight line meets

another so as to make the adjacent angles

equal. d a c

Thus, the adjacent angles BAC and BAD are equal, therefore, right

angles.

The lines BA and CD are said to be perpendicular to each other.

16
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604. An Obtuse Angle is an
angle greater than a right angle

;
as

DBA.

605. An Acute Angle is an
angle less than a right angle; as i:
DBG.

606e A Surface is that which has length and breadth,
without thickness, and may be either or curved.

Thus, the surface of a table is plane, that of a ball is curved;.

607. A Plane Figure is a figure all parts of which are

in the same plane.

608. A Polygon is a portion of a

plane bounded by straight lines.

The Perimeter of a polygon is the distance

around it, ar:d is equal to the sum of all its

sides.

A polygon of three sides is called a Triangle

;

of four

sides, a Quadrilateral

;

of five sides, a Pentagon

;

of six

sides, a Hexagon ; etc.

609. A Triangle is a polygon of three

sides
;
as ABO.

The Base of a triangle is the side on which it is

supposed to stand, AB.

The Vertical Angle is the angle opposite the base,

as C.

The Altitude is the perpendicular line drawn from the vertical angle

to the base, as CD.
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610. A Right Triangle is a tri-

angle that has one right angle.

The side, AC, opposite the right angle is

called the Eypothenuse

;

the side AB, the a

Base ; and BC, the Perpendicular.

The relation of the squares described upon the sides of a

right triangle is expressed in the following

611. Peinciples. I. The square

on the hypothenuse of a right triangle

is equal to the sum of the squares on the

other two sides.

II. The square on either of the two

sides about the right angle is equal to

the square on the hypothenuse, dimin-

ished by the square on the other side.

612. A Quadrilateral is a polygon of four sides.

There arc three kinds of quadrilaterals, the Parallelo-

gram, the Trapezoid, and the Trapezium.

613. A Parallelogram is a quadrilat-

eral whose opposite sides are parallel. The
opposite sides are also equal.

When a parallelogram is right-angled, it is called a

Rectangle ; when the four sides of a rectangle are equal, it

is called a Square; when the parallelogram is not right-

angled, it is called a Rhomboid ; and when the sides of the

rhomboid are equal, it is called a Rhombus.



364 APPENDIX.

614. A Trapezoid is a quadrilateral,

having two of its sides parallel.

615. A Trapezium is a quadrilateral,

no two sides of which are parallel.

The Altitude of a parallelogram, or trapezoid,

is the perpendicular distance between its parallel

sides.

The Diagonal of any plane figure is a straight

line joining the vertices of two of its angles not consecutive.

616. A Circle is a plane figure bounded

by a curved line, called the Circumference,

all points of which are equally distant from

a point within, called the Centre.

The Radius of a circle is a straight line drawn

from the centre to the circumference.

The Diameter of a circle is a straight line drawn through the cen-

tre, and terminated both ways by the circumference.

Written Exercises.

617. To find the area of a triangle.

1st. When the base and altitude are given.

1. Find the area of a triangle whose base is 9 ft. and

altitude 6 ft.

9x6
Solution. = 27

;

hence, the area is 27 sq. ft.

<0

Explanation.—The area of a triangle is equal to one-half the pro=

duct of its base and altitude.

Formula: Area of triangle — \{Base x Altitude).

2. What is the area of a triangle whose base is 50 ft. and

altitude 36 ft. ?



MENSURATION, 365

3. Find the area of a triangular field whose base is

75 rods and altitude 64 rods.

4. How many square feet in the gable end of a house

44 ft. wide and 14 ft. 6 in. high ?

2d. When the three sides are given.

5. What is the area of a triangle whose sides are 30, 40,

and 50 feet ?

Solution.—

(

30 + 404 50) -f-2 = 60 = the sum of the sides.

60 X 60-30 X 60-40 x 60-50 = 60 x 30 x 20 x 10 = 360000.

/y/360000 = 600 ;
hence the area is 600 sq. ft.

Eule.—Frorn the half sum of the three sides, subtract

each side separately ; then multiply the half sum and the

three remainders together, and extract the square root of the

product. The result tuill he the area.

6. What is the area of a triangle, whose sides are 25, 36,

and 49 inches ?

7. How many acres in an equilateral triangular field,

each of whose sides is 70 rods ?

8. Find the area of an equilateral triangle whose sides

are each 48 feet.

9. The base of a right triangle is 4, and its perpendicular

is 3 ;
what is the hypothenuse ?

Solution. 42 + 32 = 16 + 9 — 25, the area of the square on the

hypothenuse (611 , 1). Therefore, the square root of 25 is the

hypothenuse. ^f25
— 5, the hypothenuse. Hence,

Foemula : Hypothenuse = VBase^ + Perpendicular^.

10. What is the hypothenuse of a right triangle, whose

base is 30 ft., and its perpendicular 16 ft. ?

11. Two rafters, each 20 ft. long, meet at the ridge of a

roof 12 ft. above the base of the gable. What is the width

of the house ?
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12. The triangular gable of a building lias a base of 30 ft.,

and a perpendicular height of 8 ft.
;
how long must the

rafters be that they may project over the sides 2 feet ?

13. The rafters of a house are 17 ft. long, and the width

of the gable is 30 ft.
;
what is the height of the gable ?

Solution. J of 30 ft. = 15 ft. ; I72-I52 = 64 ;
= 8 ; hence,

the height of the gable is 8 ft. (611, II).

Formula : Perpendicular = VHypotUenuse^ — Base^.

14. The rafters of a house are 17 ft. long, and the height

of the gable 8 ft.
;
what is the width of the building ?

Solution. 172—82 = 225; /y/225 = 15, half the width; hence

the width is 30 ft.

Formula : Base = VHypothenuse^ — PerpendiculaP.

15. A room is 40 ft. long and 30 ft. wide
;
what is the

distance from one corner to the opposite corner ?

16. A ladder 50 ft. long, whose foot is 20 ft. from a

building, reaches to a window
;
how high is the window

from the ground ?

17. A tree was broken 39 ft. from the bottom, and fell

so that the end struck 52 ft. from the foot
;
what was the

length of the tree ?

18. Two vessels sail from the same port, one sailing

directly south 3 miles an hour, the other east 4 miles an

hour
;
how far apart are they at the end of 24 hours ?

19. A park 100 rd. long and 92 rd. wide, has a walk run-

ning through it from opposite corners in a straight line.

How long is the walk ?

20. A ladder 82 ft. long is placed against a house so that

its foot is 18 ft. from the building. How high does it reach ?
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618 . To find the area of a parallelogram,

1. Find the area of a parallelogram 18 ft. by 12 ft. wide.

Solution, 18 ft. x 12 = 216 sq. ft = 24 sq. yd., Arts.

Explanation.—The area of a parallelogram is

equal to the area of a rectangle having the same

base and altitude. Hence,

Foemula : Area of a parallelogram = Base x Altitude.

2. How many square feet in a lawn 64 ft. long and

32^ ft. wide ?

3. How many acres in a field 80 rods square ?

4. How many acres in a field in the form of a rhombus,

each side measuring 40 rods, and the perpendicular dis-

tance between two sides being 18 rods ?

5. Find the area of a piece of land in the form of a

rhomboid, the base being 17.5 rods and altitude 12 rods.

619 . To find the area of a trapezoid.

1. What is the area of a trapezoid whose bases are 12 ft.

and 10 ft., and altitude 5 ft. ?

Solution. — x 5 — 55 ;
hence the area is 55 sq. ft.

Formula : Area of a trapezoid = ^ Sum of bases x
Altitude.

2. What is the area of a trapezoid whose bases are 178 ft.

and 124 ft., and altitude 11 ft.?

3. How many acres in a field in the form of a trapezoid,

whose parallel sides are 38 rods and 26 rods, and the dis-

tance between them 10 rods ?

4. How much land in a field, the two parallel sides being

75 and 60 rods respectively, and the perpendicular distance

between them being 45 rods ?



368 APPENDIX.

630. To find the circumference of a circle when the
diameter is given. Conversely,

To find the diameter of a circle when the circum-
ference is given.

1. Find the circumference of a circle whose diameter

is 20 ft.?

Operation. 20 ft. x 3. 1416 = 62.832 ft., Circumference.

2. Find the diameter of a circle whose circumference

is 18 ft.

Operation. 18 ft.-v-3.1416 = 5.7 ft. + . Diameter. Hence,

Formulas :

1

1 .

2 .

Circumference = Diameter x 3.1416.

Diameter = Circumference -i- 3.1416.

3. What is the diameter of a wheel whose circumference

is 48 ft. ?

4. What is the circumference of a tree whose diameter

is 3 ft. 6 in. ?

5. Find the radius of a circle whose circum. is 75 ft.

631 . To find the area of a circle when the radius

is given. Conversely,

To find the radius of a circle when the area is given.

1. Find the area of a circle whose diameter is 20 ft.

Operation. — — 10 ft., the radius; 10^x3.1416 = 314.16 ;

3

hence, area — 314.16 sq. ft,

2. Find the radius of a circle whose area is 314.16 sq. ft.

Operation. y^314.16-f-3.14l6 == 10 ;
radius = 10 ft. Hence,

Formulas

:

1. Area = Radius^ x 3.1416.

2. Radius = s/Area 3. 1416.
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3. Find the area of a circle whose radius is 12 ft.

4. Find the area of a circle whose circumference is 150 ft.

5. How many acres in a circular park whose circumfer-

ence is 1 mile ?

6. How long a rope will it take to fasten a horse to a

post, so that he may graze oyer acres of grass ?

jlgMBsl

633. A Solid or Body has three dimensions, length,

Ireadtli, and thickness.

633. A Prism is a solid, two faces of which are equal

and parallel polygons, and the other faces parallelograms.

The Bases of a prism are the equal and parallel polygons.

The Lateral Faces of a prism are all the faces except the bases.

The Lateral or Convex Surface of a prism is the sum of its lateral

faces.

The Lateral Edges of a prism are the straight lines in which the

lateral faces meet. i

The Altitude of a prism is the perpendicular distance between the

planes of its bases.

A Prism is triangular, quadrangular, pentagonal, hexagonal, 'eic.,

according as its bases are triangles, quadrilaterals, pentagons, hexa-

gons, etc.

634. A Right Prism is a prism whose lateral faces are

rectangles. Hence, its lateral edges are perpendicular to

its bases.
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635. A Parallelopipedon is a

prism whose bases are parallelograms.

636. A Rectangular Parallel-

opipedon is a parallelopipedon, all

the faces of which are rectangles.637.

A Cube is a parallelopipedon, ail

the faces of which are squares (351).

638. A Cylinder is a solid bounded

by a uniformly curved surface, with two

bases which are equal and parallel cir-

cles.

The Altitude of a cylinder is tbe perpendisular

distance between its bases.

639. A Pyramid is a solid, one face

of which is a polygon, and the other faces

triangles which have a common vertex.

630. A Cone is a solid having one

base, which is a circle, and a uniformly

curved surface terminating in a point,

called the vertex.

The Altitude of a pyramid or con© is tbe per-

pendicular distance from the vertex to the plane of

the base.

The Slant Height of a re|?ular pyramid is the

straight line drawn from its vertex perpendicular

to one side of the base
;
the slant height of a cone

is a straight line from the vertex to the circum-

ference of the base.

631. The Frustum of a pyramid, or
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of a cone is that part which remains

after cutting off the toj3, by a plane par-

allel to the base.

633. A Sphere is a solid bounded by

a. curved surface, all points of which are

equally distant from a point within, called

the Centre.

The Diameter of a sphere is a straight line

drawn through the centre, and terminated both

ways by the surface.

The Radius of a sphere is a straight line drawn from the centre to

the surface.

633. The Volume of a solid is the amount of space it

contains.

634. The Convex Surface of a solid is all its surface,

except its base or bases.

W, RiTTEN Exercises.
635. To find the convex surface of a right prism

or cylinder.

1. Find the convex surface of a

prism whose base is a pentagon, each

side of which is 5 ft., and its alti-

tude 8 ft.

Operation. 5 ft. x 5=25 ft., perimeter

;

25 X 8 = 200; 200 sq. ft., convex surface.

Hence,

Foemtjla ; Convex Surface of a Right Prism
= Perimeter of Base x Altitude.

2. What is the convex surface of a prism whose altitude

is 12 ft., and the base a triangle, each side of which is 5 ft.

6 in. ?
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3.

Find the conyex surface of a

cylinder the altitude of which is

3 ft. 6 in., and the circumference

6 ft. 3 in.

Opebation. 6.25 x 3.5 = 21.875;

21.875 sq. feet, convex surface. Hence,

FoEiiuLA : Convex Surface of a Cylinder

= Circumference of Base x Altitude.

4. The altitude of a cylinder is 4 ft. and the radius of its

base 18 in. What is the area of the convex surface ?

The entire surface of a prism or cylinder is found by adding the

areas of the bases to the convex surface.

5. Find the entire surface of a cube whose edge is 6 ft.

G. Find the convex surface of a right prism whose altitude

is 9 ft. and the base a regular hexagon, each side of which

is 2 ft.

7. What is the entire surface of a parallelopipedon 8 ft.

G in. long, 4 ft. wide, and 3 ft. high ?

8. Find the entire surface of a cylinder, the altitude of

which is 30 in. and the diameter 18 in.

636 . To find the volume of a prism or cylinder,

1. Find the volume of a square prism, the altitude of

which is 9 ft. and each side of the base 4 ft.

Opekation. 4x4x 9 = 144 ; 144 cu. ft.. Volume.

2. Find the volume of a cylinder, the altitude of which

is 7^ ft. and the radius of the base 2 ft.

Opekation. 22x3.1416x 71 = 92,248; 92.248 cubic feet,

Hence,

Foemula: Volume of Prism or Cylinder

= Area of Base x Altitude.
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3. What is the volume of a cube whose edges are 4 ft.

3 in.?

The area of the base of a cube is the square of its edge. Hence,

Formula : Volume of a CuTjg = Cule of its Edge.

4. Find the cost of a piece of timber 32 ft. long and

18 in. square at each end, at 15 cents j, cubic foot.

5. What is the volume of a cylinder whose altitude is

8 ft. and diameter 3 ft. 6 in. ?

6. What is the value of an oak log 20 ft. long, its average

circumference being 8 ft., at $.30 a cubic foot ?

637 . To find the convex surface of a injvamid or
cone,

1. What is the convex surface of a square pyramid whose

base is 12 ft. 6 in., and its slant height 18 ft. ?

Operation. 12.5 ft. x 4 = 50 ft., perimeter of base;

50 X -1/ zz: 450 ; 450 sq. ft., convex surface. Hence,

Formula : Convex Surface of a Pyramid
= Perimeter of Base x ^ Slant Height.

2. What is the convex surface of a cone, the slant height

of which is 15 ft. and the circumference of the base 20 ft. ?

Operation. 20 x -Us — 150 • 150 sq. ft., convex surface. Hence,

Formula : Convex Surface of a Cone

= Circum. of Base x Slant Height.

The entire surface of a pyramid or cone may he found by adding

the area of the base to the area of the convex surface.

3. Find the entire surface of a cone whose slant height

is 10 ft. and the radius of its base 3 ft. 6 in.

4. Find the entire surface of a pyramid, the base of which

is IG ft. square and the slant height 32 ft.
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638 . To find the volume of a pyramid or cone.

1. What is the volume of a square pyramid, the altitude

of which is 21 ft. and its base 8 ft. square ?

Operation, 8 x 8 x or 8^ x sx — 448 ;
448 cu, ft.. Volume.

2. Find the volume of a cone, the altitude of which is

12 ft. and the radius of the base 6 ft.

Operation. x 3.1416 x -If - 452.39; 453.39 cu. ft., Volume.

Hence,

Formula: Volume of Pyramid or Gone

= Area of Base x Altitude.

3. Find the volume of a pyramid whose altitude is 30 in,,

and the base a triangle 14 in. on each side.

4- Find the volume of a cone whose altitude is 48 ft.

and the circumference of the base 78.54 ft.

5. What is the volume of a pyramid whose altitude is

GO ft., and its base a rectangle 15 ft. by .18 ft.

?

6. Find the solid contents, in feet, of a square stick of

timber terminating in a point, 12 by 18 inches at the base,

and the length 36 feet.

639 , To find the surface of a sphere,

1. What is the surface of a sphere whose diameter is 18

inches ?

Operation. 18* x 3.1416 = 1017.8784 ;
1017.8784 sq. in. = 7.0686

sq. ft.. Surface. Hence,

Formula : Surface of a Sphere = DiameteP x 3.141G.

2. Find the surface of a globe 2 ft. 6 in. in diameter.

3. What is the surface of a ball whose radius is 18 in. ?

4. The earth is 7912 miles in diameter. How many

square miles on its surface ?
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640 . To find the volume of a sphere.

1. Fi jd the volume of a sphere whose diameter is 3 ft.

Opekation. 3® X .5236 = 14.1372
;
14.1372 cu. ft., Volume. Hence,

Foemula: Volume of a Sphere = Diameter^ x .5236.

2. Find the volume of a globe whose diameter is 40 in.

3. Find the volume of a sphere whose radius is 6 inches.

4. How many cubic feet in a globe 18 in. in diameter ?

641 . To gauge or ineasure the capacity of a cask.

1. How many wine gallons in a cask whose head diameter

is 22 in., bung diameter 28 in., and its length 36 in. ?

SoLUTioK. 22 + 28 in. 2 = 25 in., mean diameter.

25^ X 36 X .0034 = 76.5 ; 76.5 gal., capacity.

Rule.

—

Multiply the square of the mean diameter in

inches dy the length in inches, and this product hy .OOSJ/..

The result will shoiv the capacity in wine gallons.

When the cask is not full stand it on the end, find the mean diameter

of the part occupied hy the liquid, multiply its square by the height

of the liquid, and this product by .0034.

2. What is the capacity of a cask whose bung diameter

is 30 in., head diameter 24 in., and its length 40 in. ?

3. How many gallons in a cask whose head diameter is

22 in., bung diameter 26 in., length 36 in., and when
standing on the end the height of the liquid is 24 in. ?

4. What is the number of gallons in a cask whose bung
diameter is 38 in., head, diameter 32 in., and length

42 inches ?
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642.

Duodecimals are denominate fractions of a linear;

square, or cubic foot, formed by successively dividing by 12.

Duodecimals are used chiefly by artificers in the measure-

ment of lines, surfaces, and solids.

The foot is the unit of measure, and is divided into 12

equal parts, called primes ('); each prime, into 12 equal

parts, called seconds {"); each second, into 12 thirds (

;

and each third, into 12 fourths ( ), etc. These marks used

to denote the different denominations are called Indices.

Tabi.e op Units.
V = jh- of ^ foof-

1" = of r = of iV of 1 ft. = of a foot.

V" = of 1" = yij of ylj of 1 ft. = of a foot.

1"" = ^ of 1'" = -^ Ot jtjV? of 1 ft. = 2^ 3V of a foot.

643. Duodecimals are added and subtracted in the same

manner as other Compound Denominate ISTumbers.

644. Multiplication of Duodecimals is similar to

that of Compound Numbers.

The denomination of the product of two or more factors

is indicated by the sum of their indices.

Written Exercises.

645.

1. Multiply 18 ft. 6' by 9 ft. 3'.

Explanation.— 6' x 3'=18"= 1
' 6". Write the

6" one place to the right, and add the 1' to the next

product. 18 X 3'+ 1' = 55' == 4 ft. 7', which write in

their order. Next, 9 x 6'=54'=4 ft. 6'. Write the

6' in its place, and add the 4 to the next product.

18 X 9 -1-4=166 ft. The sum of the partial products

is 171 ft. 1' 6".

18 ft. 6^

9 ft. 3’

4 ft. 7' 6’

166 ft. 6'

171 ft 1' 6"
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Multiply and explain the following

:

2. 16 ft. 9' by 7 ft. 8'.
|

5. 12 ft. 4' 9" by 9 ft. 8' 6".

3. 14 ft. 10' 8" by 2 ft. 6' 4". 6. 45 ft. 0' 10" by 9' 8".

4. 10 ft. 9' 8" by 10' 7".
|

7. 24. ft. 6' 2" by 6 ft. 7' 3''.

8. What are the contents of a block of granite 7 ft. 8' 6''

by 3 ft. 4' 2" by 2 ft. 2' 4" ?

9. What is the area of a marble slab 5 ft. 6' 4" long and

2 ft. 3' 6" wide ?

646. In the survey and the division of a new territory

of land, the first thing done is to run a line north and south,

marking its course by stones, posts, marked trees, and other

means, throughout its entire length. Such a line is called

the Principal Meridian.

647. In like manner a line is run east and west, which is

called the principal Base Line.

648. Next, lines are run 6 miles apart, and parallel to

the Principal Meridian

;

then, other lines 6 mi. apart, and

parallel to the Base Line, forming squares 6 mi. square,

each containing 36 sq. miles, or 23040 acres. These divisions

are called Townships, and are designated by their num-
ber, north or south of the Base Line.

649. A Range is a line of townships running north

and south, and is known by its number east or west of the

Principal Meridian.

650. A Township is divided into 36 equal squares,

called Sections, each 1 mile square, and containing 640 A.
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651,
A Section is variously divided for purposes of sale.

The U. S. Land Office recognizes the following divisions

:

Half-Section = 1 mi.

Quarter-Section = “

Half-Quarter-Section = i
“

Quarter-Quarter-Section = t
“

A TOWNSHIP
N

W

6 5 i 3 2 1

7 8 9 10 11 12

18 17 16 13 14 13

19 20 21 22 23 24

30 29 28 27 26 25

31 32 33 31 35 36

mi. = ^ sq. mi. = 320 Acres.
“ = i “ 160 “•

“ = i “ =80 “

r= “ =40 “

A SECTION ENLARGED
N

E W

w.^ d
Of 40 A.

N. E.J4
b C

A 80 A.

1
W.J4

8.E.M

320 A. 160 A.

652. The above diagrams show the division of a town-

ship into sections, and the subdivision of a section enlarged.

The parts into which a section is divided and designated

by letters A, a, b, c, and d, are named as follows :

A, W ^ of Section = 320 Acres.

a, S. E. t of Section = 160 “

b, W. i of N. E. i of Section = 80 “

c, S. E. I of N. E. I of Section =40 “

d, N. E. I of N. E. i of Section =40 “

Written Exercises.

653. 1. Thirty families of emigrants bought half a town-

ship of land, at Government price ($1.25 an acre), and

divided it equally. How many acres did each receive ?

What part of a section ? What was the cost of the whole,

and of each part ?
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2. A man bought the E. of the N. E. J of a section

of land, at $2^ an acre. What did it cost him ?

3. He afterward purchased the N. E. of the S. E. ^ of

the same section. How many acres did he then own?

Show by a diagram how it lay.

4. If I buy the hi. W. and the N. E. ^ of the H. E. of

a section of land, how many acres do I buy ? What part of

a whole section ? Locate the parts by diagram.

5. James Eay bought of the N. Pacific E. E. Co. Sect. 10,

Township 6 JST, Eange 4 E, at 12 an acre. He afterward

sold the S. W. at $2-|- an acre
;
the E. ^ of the S. E.

at $3 an acre
;
the W. of the H. W. at $2. 75 an acre

;

and the hi. E. |, at $2|- an acre. How many acres had he

left ? How much more or less, than the cost of the whole

did he receive for what he sold ? Locate by a diagram,

6. What will be the cost of the material for fencing a

quarter-quarter-section of land, with a board fence, allow-

ing 2 posts and 4 boards to the rod, the boards being 12, 10,

8, and 8 inches wide, respectively; the posts costing $10

per 0. and the boards IlG per M. ?

654. The Old French Linear and Land Measure is still

partially used in Louisiana, and in other French settlements

of the United States.

Table op Units.

12 Lines = 1 Inch. I 6 Feet = 1 Toise.

12 Inches 1 Foot.
|

32 Toises = 1 Arpent.

1024 Sq. Toises = 1 Sq. Arpent.

The French Foot equals 12.79 English inches.

The Arpent is the old French name for Acre, and contains nearly f

of an English Acre.
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655. The following are still used to some extent in

Texas, New Mexico, and other Spanish settlements of the

United States

:

Table oe Units.

1000000 Sq. Varas = 1 Labor = 177.136 Acres (American).

25 Labors 1 League = 4428.4 “ “

The Spanish Foot = 11.11 in. (Am.)
;

1 A^^ara = 33| in. (Am.).

108 Varas = 100 yd.
;
and 1900.8 Varas = 1 Mile.

Other Denominations in Use.

6000 Varas Square = 1 Square League.

1000 Varas Square = 1 Labor, or League.

5645.376 Square Varas = 4848 Sq. Yards — 1 Acre.

23.76 Square Varas = 1 Square Chain = Acre.

1900.8 Varas Square = 1 Section = 640 Acres.

MBERMEPfS ©TATIOlNf

656. Lumbermen sometimes, in marking lumber,

employ a modification of the Eoman Method of Notation.

The first three characters are like the Roman. The others

are as follows

:

4 5 6 7 8 9 10 11 12 13 14 15 16 17

A A A\ A /% X X XI Xll Xill XN A X\
18 19 20 21 22 23 24 25 29 30 35 40

X X/ X// X# XX X\ « A' 1
44 45 50 60 70 80 90

XX XX XT M M m M 100



The answers to many of the introductory and numerical examples

and also to the more simple applied examples of many of the articles

have been omitted. The pupil may be required to verify such, at the

option of the teacher.

Art. 43. 1. G456. 2. 7456. 3. 8104. 4. 18224. 5. 31336.

G. 111752.

Art. 44. 1. $250.65. $386.45. 3. $353.13. 4. $411.22.

5. $488.17. G. $690.38. 7. $132.51. 8. $166.37. 9. $181.98. 10.

$306.43. 11. $411.95. 12. 7732 acres. 13. 5032 yd. U. 6076 men.

15. $814.36. id. 2165 bu.; $4678.70. 17. $14010.50. 18. 8057 1b.

19. $15085.50. 20. $18701.15. 21. $9687.15. 22. 3220 Cd. 23.

$7775, C’s
; $15550, all. 2It. 2778 sheep. 25. $39725. 2G. 11574 mi.

27. $30975. 28. $4308735.24. 29. $1362.23. 30. $452.65. 31.

$571.79. 32. $865.88. 33. $1028.30. 34. $961.47. 35. $728. 36.

7174716. 37. 13778591. 38. 6026729. 39. 1433655. 40. 1002991.

41. 7109260. 43. $i293.26. 43. $119.82. 44- $1584.80. 45. $471.39.

46. $2501.05. 47. 10954973. 48. 12891994. 40. 9223449. 50. 257388.

51. 3198138.

Art. 56. 39. 13102. 40. 621977.
'
4I. 90858. 42. 164040. 43.

640073. 44. $180.47. 45. $47243.50. 46. $533.82. 47. 14916 ft.

48. 30081 votes. 49. 21452. 50. $458.79.

Art. 57. 3. 15867. 4. 24217. 5. $248.77. G. 67S0.

A rt. 5S. 1. 3747. i-. 1553. 3. $1534.25. 4. 929496 sq. mi.
5. 143563 sq. mi. G. $2577.25. 7. $289.25. <?. 85375 sq. mi.;
38219 sq. mi. 9. $4307.40. 10. $2211.35. 11. $11390. 12. $16064.70.
13. 7415 bu. 14. $7389. 15. 797 bu. 16. $7802.50, C’s, $8539.25.

Art. 77. 2. 49056, 65700, 111252, 212868. 3 . 530620, 799632,
360328, 656488. 4. 7394760, 9955872, 11110176, 15727392. 5.

$46465.92, $69698.88, $42593.76, $169729.68. 6. $578928. 7. $49476.
8. $4593.75. 9. $15858.25. 10. $28017, $3279. 11. 5472076 feet.

12. 1383242 days. 13. $428716.08. I4. 17013152 cts. 15. 3909682 lb,

16. 46385452 qt. 17. 45968904. 18. $370451.04. 19. 1356967228.
20. 646520814. 21. 459886110. 23. 62581459114.
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Art. 82. 3. 3700, 37000, 23300, 92500. 4- 199400, 953000,

13340000, 9112000. 5. 493000, 1180800, 13300000, 6150000. 6.

3153100000, 17021340000, 19164768000. 7. 1313160000. <?. $4950,

$6600. 9. $1059.84. 10. $940.80, $1008. 11. $30700, $30705. 13.

84000 lb., 136000 lb. 13. 113560 yd.; $15758.40. U. 451200. 15.

1804300. 16. 3758730. 17. $3;i936.48. IS. $24310. 19. $17930000.

:,30. 13600000. 31. 87935040. 307660800. 33. 80. 34. 13. 35.

15. 36. 8. 37. 4. 38. 4. 39. 5. SO. 3. 31. 10. 33. 9.

Art. 83. 1. 434, 88367G08. $60480900. 3. $53617.55. 4.

41906656. 5. $933.56. G. $835. 7. $1650. $669.60. 9. $3003.78,

$5006.30. 10. $348. 11. $3145070. 13. 333793 lb.
;

$38044.64. 13.

$1356364. 14 . $1119.70. 15. $24350, $13600, $8175. 16 . $109. 17.

$11470. 18. $50.40. 19. $186.80. 30. 179014770. 31. 13353376. 33.

1177930. 33. 6008800. 34 . $1453033.75. 35. $32727.40. 36. 1105900.

Art. 101. 3. 1931A, 1337, 914|f, 755||, 643|f. 3. 168^,

121^V, lOSxVk, 137^V 4 . 303,\\, 533[M, 1091t§^. 5. 1239^1,

x051|f , 733^%, 64311, 535^f. 6. 445, 254|H, 164^1, 549|f.
7. 319491-fif, 603,3/^, 1473^Vt- $38.64. 9. $4.16^^ ^0. $6.33. 11.

3735. 13. 836. 13. 135.
“

14 . 31416. 15. 10030^^^. 16. 1383 men.

n. 163|f. 18. 376ifl. 19. 9709/^^. 30. 5816xk. 31. 700 . 8̂3 .

1188HI. 643iff. 34. 483x^8- ^^5. lb. 36. $125. 37.

857 lb. 38. 456 cows. 39. 196|f^ bales. 30. 1500, 984, 1968. 31.

'^3iWf loads. S3. $1256. 33. $787.50, $2.10. 34 . 3255|^|,

3109m- -?5-2311xm.l343Mff,986/,^V 31713^V, 16936|m,
6367ifm. ,?7. BSSSUm, 1264xW*V-

Arts. 103, 101. 3. 59. 3. 573. 4 . 1354. 6. 34. 7. 19.

8. 105. 9. 143. 3. 13475, 1347x^o«o, 134xVA> 13xWA- 4- 70113,

35056, 4674^^, 1753^^. 5. 3450H§^, 2513x%«A, 8464fff§.

1207IH§^. d. 64, 115. 7. 83 lots. 5. $776||§. 9. 20|m. 10.

lOSflf^. 11. 338HS§. 12. 338^. 13. 1358H?i 11^ $103xWtt-
15. 16. 3943’yV- 17. 53100. 18.

Art. 111. 4 . 3. 5. 16. 6. 13. 7. 9|. 5. 61. 9. 41i. 10 .

l^V- 12. $3^. 14 . $88|. 15. $13.50. 17. 18J bu. IS. 24. 30. 25 bu.

.?i. 36cts. $113. .^7. 48. 60flb. 35. 289^. 26.7. 37.98.

Art. 110. 3. $11.53. 3. $36.00, $93.75. 4 . $158.13, $376.04.

5. $1103.76. 6 . $105.84. 7. $373, $386.88, $406.73.

Art. 117 . 3. $.75. 3. $16, $14.25, $17.60. 4- $.09, $.10.. 5.

$6.35, $87.50, $331.35. 6. $16.83, $29.93, $54.23, $100.98.

Arts. 118, 120. 3. 900, 730, 654x<V, 600. 3. 18, 40, 57, 13.

4 . 15, 20, 37. i?. $9, $10.80. 3. $15, $10. 4- $25, $18.75. 5. $3.60, $3.
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6. $18.50. 7. 84H bu. 9. $168, $180, $192, $216, $824. 10. $264,

$375.

Art. 121. 2. 4, 86, 23. 8. 576, 432, 360, 288. 262, 315,

878, 504. 5. 6, 3, 2.

Art. 122. 1. 2733534/j, 1195921^, 797280J-f, 708694^^^,

579840/3%. 1887378. 8. 67, rem. 999. J^. 109, 278. 5. 11798. 6.

67 times. 7. 13. 8. 29535. 9. 216 lb. 10. 7198. 11. 5102300. 12.

6 tubs. 18. 2199077. 14. 307680, 19230. 15. $2120. 16. $1779.75.

17. 66 bu. 18. $2.25. 19. 95 bu. 20. $10922, $20296, $6880. 21.

210 days. 22.122. 28.16. 24. $1560. 25. $.12. $28.50. 28.

51250. 29. Lot, $4930 ;
bouse, $7570. 80. $3167, 1st

; $4220, 2d.

81. 1781, 2008. 82. $754. 88. ^60. 34. 96 ; $51. 35. $3704. 36. 21.

37. 105399. 38. 14912. 39. $996. 40. $2330.

Art, 112. 2. 2, 2, 3, 3. 3. 2, 2, 3, 7. 4. 2. 5. 2, 2, 3. 6.

3, 7. 7. 2, 2, 2, 3. 8. 2, 2, 3. 9. 2, 2, 2. 10. 5.

Art. 143. 2. 4. 3. 2. 4. 17. 5. 14. 6. 42. 7. 26. 8. 8. 9.

12. 10. 28. 12. 15. 18.18. I4. 16. 15. 81. 16.7. 17. 101. 18.

595. 19. 15. 20. 11. 21. 137. 22. 1. 23. 2. 24. 2. 25. 84. 26. 132.

Art. 144. 2. 240. 3. 432. 4. 2520. 5. 630. 6. 140. 7. 19656.

8. 2520. 9. 780. 10. 463. 11. 1600. 12. 2772. 13. 44100.

Art. 146. 1. 2, 2, 3, 7 ; 2, 3, 5, 5, 7 ; 3, 5, 7. 56 ft.
;

1 ton ;

$2, $.27. 8. 14 ft. 4. 60. 5. 3240 bu. 6. 2337. 7. 35. <?. $37

;

20, 27, 31. 9. $1190. 10. 10626.

Art. 17s. 24. 80j^-i^. 25.85l\h. f6. 183^^ acres. f7. $10|i.

28. 212^. 29. %211^. $2940|, $3701 31.^-^. 5i?. 297f|bu.

278 tons. 34. 35.17^. ^(J.'l5|f. 37. 26^.

Art. 181. 7. 49. 8. 64. 9. 391. 10. /V- H- 6f. 12. 2|a

13. 38x%. 14. 2. 15. 36|. 16. 4274, 2735J, 889. 17. $100. 18. $113^.

19. $21. 20. $ff. 21. $45. 22. $50f. 23. $20,401. 24. $214^.
25. $.95,%. 26. $73. 27. $1,253%. |1'J'58|. 29. $1281J- 80.

$810. $95%^. $38. 33.$5Al ^4- $91|-f, $30|i 55. 31 tons.

36. 444|i. 37. If. 38. 39. 17. 40. 61-f. 41- 19^V 4^- A-
43. 90. 44 . 51 45.

6|i. 46. 10,V 47 . 106|. 4S. H|. 46. 1,%%.

50. 6||. 51. ^%%. 52. 1^. 53. 14. 54. ISHif- 55. 22,fs. 56.

57. 7HJ. 58. 37ff. 59. 26,%. 60. IS/fi

Art. 184. 4. /,. 5. ,
1^. 6. 54. 7. 2^. 5. 3^. 9. 10.

1^. 11. 3%. 12. 2i|. 13. 3||. 14. 3%- 15. A- 16. 168|. 17.

348f. 18. 21||. 19. iff . 20. 153. 21. {f. 22. 8^. 23. 9|. 24. A-

25. 4|. 26. ^f. 27. 36. 28. 29. f. 30. fff. 31. 100. 32. 121.

33. /A- 84. 75 bu. 85. 501b., 38^ lb., 54| lb. 36. 3f bu., 8 bu.,
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16^ bu. 37. 9, 25. 38. 3|f. 30. 5G|. 40. 120,}, 113.|, 1453!^.

41 $2100. 4^. 12|f. 43. 16|, 25|f , 28|||. 44- 68, 133i 33514, 200.

45 831-,604^ 4Q- $10516|. 47. 18. 4S. 4^ f|U- 50. li. 51.

If. 52. 5H- 53. 1*. 54. 3|. 55. //j. 56. l^'V- 57. Iff.

Art. 192. 1. 1400, 118xV 780if. 3. $537Gi%, $4032|i

$2016|1, $2150||. 4- 89|- A. 5. fg. G. 2/o. 7. 12i da. 8. 1. 0.

2/^, 441
,
74 . 10. xVe- 17. $286G2|. 12. $13.40. 13. A, $175 ;

B,

$200. 14 $4000, $12000. 15. 9|-, 4|. 16. 33|, 20^. 17. $3192. 18.

$54. 10. 90. 20. $1100. 21. 80. 21. 23. 29f4, 8||, 204f|,

24. $17491.50. 25. f. 26. Gained 25 cts. 27. $9481 28. 21.

29. $392. 30. 6|-||. 31. /g. 32. 1
.

Art. 215. 1. 57500 cts., 8432 cts. f. $26.81, $68.25. 4 4875 m.,

926 m. 4. $8.42, 78.5 cts. 5. $80,253, 650 m. 6. 3.5000, .2250,

4.0015. 7. .40000, .00280, .00156. 5. 42.04000, 125.12600, .00360,

.10300,5.00306. 5. .60034, 325.06000, 4.00074, .08610, 25.80000. 11.

i,. 12. A 13. f. 14. 15. if. 16. i|. 17. /o- IS. h 10.

AV ^0. $|. 21. $|. 1^^. ^Ho- ^4 . 26.

^7. 33W i|. ^5. ^0. 11 $1

$1- S4.$h$h. 35.$l;y\. 3o.$j\;l 37.$}; 38.

39. 1
. 40. 1

. 4^. 15M- 43. $871. 44, 150|, Ojfi,,. 43. 705^, 26,:V,

46. 125xis- 47. 8xV

Art. 216. 2. .625, .875. .0625, .1875. 4 . .025, .0625. 5.

.08, .7. 6. .6875, .075. 7. .56, .9375. 5. .65625, .132. 9. .7578125,

.3216 10. .376, .03375. 11. .0728, .05078125. 12. .685, .005625.

13. .8015, .60825.

Art. 221. 1. .32, .1171875, .00352, .066, .013671875. .6, .4,

297, .95121, .6435, .534 3. .83, .46, .138, .453, .178.

Art. 222. 2. hi. 4 3
L xV 4 M, xV i rfy.lf

M. il 3. 9. If. 12. Iff. 13. *, 5^V U. U> 4H-
15. 15- M. 17. HU. 13. H\\- 19. 7x¥^. 30. 21. i,.
22. If.

Art. 225. 74 39.4024,24.7224. 74 191,85156., 159.84844. 15.

4.060514,4.059886. 74 2484.729,515.287. 77. 508.75 tons, 291 .25 tons.

18. 145.825 rd., 95.775 rd. 19. $288, $137.75. 20. $283.25, $230.50.

21. $335.9375, $264.0625. 227.25, 222.75. 23. $1700.875, $699,125.

24. 92.4, 75.6. 25. 10.000006, 9.999994. 26. .2853, .2397. 27. $6.27,

$5.13. 28. .67i .54. 29. 6, 3. 30. $1, $.25. 31. $67,875, $12,125.

32. .886, .714 33. $58.3625. 34. 199.0198. 35. $49.15. 36. 2.46.

37. $361.2175. 38. .773. 39. $.7525.
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Art. 22S. S6. .0093. 37. .0008892. SS. 3870. 39. 256.5.

40. $864506.25. 41- .1027875. 4^. $.00255. 43. .210125. 44- 324.

45. .000081. 46. $1071.25, $107.13, $10712.50, U606.88. 47.

$6274.02, $9226.50, $13932.02, $24604. 4S. 14, 22. 49. $22.60. 50.

$571.88, $506.25. 51. $1245.56, $1109.06. 5S. $34.36, $28.63. 53.

$150.61, $138.80. 54. $387.50, $337.50. 55. $2875, $3100. 56.

$506.40. 57. $9375, $6875. 58. $62.50. 59. $178.13. 60. $6963.84.

61. $.09, $.061. 62. $2,121 $1 ,38 . 63. $33.26, $26.75. 64. $12,

$12.50. 65. $.18|. 66. $66.44. 67. $1.50, $2.88. 68. $30.66, $40.88.

69. $87.21. 70. 64, 320. 71. 7.28, 7.904. 72. 282.18|. 73. $2.06,

$9.63. 74. $2372.20. 75. 46. 76. 311.65. 77. .065.

Al t. 230. 2 . $25.53. 3 . $49.70. 4 . $10.43. 5 . $2.45, $2.23,

$3.79, $3.23. 6 . $146.25, $175.78. 7. $8.63, $18.92.

Art. 235. 1. $91.76. 2. $105.95. 3. $712.32. 4. $2380.77.

5. $55.13. 6. $42.38. 7. $3455.40. 5. $21.37. 9. $82.86.

Art. 236. 1. 36. f. 57.6, 86.4, 100.8, 201.6. 3. $27.66, $.92.

4. $26.25. 5. $52.59. 6. $18.75. 7. $11.27. <?. $2.40. 9. $31.04.

10. $268.13. 11. $237.67. 12. $17.65. 13. $18.75. 14. $273.28.

15. $3840.84. 16. 3432, 132. 17.. $2.50. 18. 127. 19. 62.5 tons;

$289.06. 20. $15000. 21. 219. 22. $27.56. 23. $198.53. 24.

342x'*t sacks. 25. $1543.75. 26. $3403.05. 27. $1312.50. 28.

.0002938. 29. 41.3337.

Art. 286. 2. 85590 min. 3. 19561 oz. 4. 355 in. 5. 477 gi.

6. 3680 in. 7. 2349d. <?. 5174 pwt. 9. 26660 1. 10. gr. 20447. 11.

108074 yd. 7^. 5445000 sq. ft. 13. 1156 gi. 14. 2847261b. 15. 1606 oz.

16. 16575 1. 17. 1452.36 mi. 18. 1872 in. 19. 149 doz. 20. 2624 sq. rd.

21. 311040 cu. in. 1792 cu. ft. 23. 888 qt. 24. 6105 mi. 25.

17520 hr. f6. 245000 cts. ^7. 23760 in. 28. tlWlU. 5. 213840 cu. in.

30. 11092 yd. 31. 86241b. 32. 114 qr. 33. 50 eighths. 34. 59066".

35. 520 qr. 48. $218.99. 49. $80.78. 50. $73. 51. $28.95. 52.

$17.89. 53. $132.86. 54. $1917. 55. 610 bbl. 56. $64.80. 57.

288 pp. 58. $497.28. 59. 7273^ sacks. 60. $25.20. 61. $51.15,

$52.31. 62. $48.43. 63. $26.95, $33.69. 64. $132. 65. $4.80, $6.48.

66. $7.68.

Art, 289. 26. $7. 27. $3484.80. 28. $60. 29. $180. 30.

$210. 31. 2 bu. 1 pk. 6 qt. 1 pt. 32. 45 A. 33. $31.25. 34. 7 wk.

1 da. 17 hr. 30 min. 35. 270 reams 16 qr. 16 sheets.

Art. 291. 2. 7 oz. 10 pwt. 3. 2 ft. 3 in. 4. 6s. 6d. 5. 2 rd.

5 1. 4f in. 6 . 1 sq. ft. 18 sq. in. 7. 5 sp. 4| in. 8. 3 da. 2 hr. 40 min,
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9. 8 gal. 3 qt. 1 pt. 2 gi. 10. 18 Z 2. 11. 16 sec. 11. 2 pk. 6 qt. If pt
13. 8| oz. IJf. 3 qt. 1 pt. 15. 15 sheets. 16. 1 ch. 1 rd. 3 1. 17.

6 doz. lOf units. 18. 60 ch. 2 rd. 10 1. 19. 2 cu. ft. 89.856 cu. in.

20. 16 gal. 3 qt. 1 pt. 21. 2 lb. 13f oz. 22. 48 lb. 23. 24 lb. 21^

3 cd. ft. 8 cu. ft. 25. 28 ch. 3 rd. 5 1. 26. 141b. 11.2 oz. 27. 48° 36''.

28. 4 cwt. 33 lb. 8 oz.

Art. 293, 3. |. J^. mi 5. 6 . f. 7. 1 8. 9.

10 .
Jj. 11 . Hh I* -hi- 1'^<‘ 6T- 1^- f- 17- I

18. iff . 19. AV f . if. m- ^3. If . 24. ii . 25.

iUi- ^6 . ^7. tV- rV-

Art. 295, 3. 28 T. 16 cwt. 69 lb. 6 oz. 4. 16 wk. 2 da. 21 hr.

7 min. 12 sec. 5. 16 Cd. 3 cd. ft. 7 cu. ft. 6. 5 hhd. 6 gal. 2 qt
7. 75 A. 80 P. 8. 2809 units. 9. 24 lb. 4 oz. 1 pwt. 12 gr.

10 . 3 da. 7 hr. 58 min. 15 sec. 11 . 7 T. 65 lb. 10 oz. 12. lb 19 58
30 3 2 gr 15. 13. 5 T. 9 cwt. 24 lb. I4. 1 mi. 287 rd. 15 ft. 9f in.

15. 11 bu. 3 pk. 4 qt. lj«^ pt. 16. $80.78. 17. $293.80. 18. $107.25.

Art. 296. 3. 2 T. 8 cwt. 8 lb. 10 oz, 4 . 223 bu. 2 pk. 6 qt. 5.

17 gal. 2 qt. 1 pt. 6. 9 mi. 29 rd. 14 ft. 7. 24 A. 9 sq. ch. 7 P . 8.

4 T. 13 cwt. 401b. 9. 4 da. 5 hr. 48 min, 10. 2 lb. 7 oz. 6 pwt.

16 gr. 11. 212 rd. 10 ft. 5| in. 12. lb4 § 10 3 3. 13. 22 min,

14 sec. 14. 17° 50' 22". 15. 6 ft. 10-| in. 16. 3 sq. ch. 12 P. 100 sq. 1.

17. 2 pk. 3 qt. ^ pt. 18. 6 doz. 10 units. 19. 4 bbl. 11 gal. 1 qt. 20.

£71 15s. lid. 2 far. 21 . 39 sq. rd. 14 sq. yd. 5 sq. ft. 84 sq. in. 22.

54 bu. 3 pk. 4 qt. 23. 4 doz. 2 pens. 24. 38 Cd, 7 cd. ft. 8 cu. ft.

Art. 297. 3. 12 yr. 19 da. 3. 11 yr, 4 mo. 19 da. 4. 4 yr.

4 mo. 15 da. 5. 3 yr. 5 mo. 24 da. 15 hr, 6. 1 yr. 11 mo, 17 da, 7.

3 yr. 11 mo, 28 da. 8. 4 yr, 3 mo. 22 da. 10. 2 yr. 10 mo. 6 da. 11.

1 yr. 9 mo. 2 da. 6 hr. 12. 12 yr. 6 mo. 1 da.

Art. 298. 2. 34 lb. 3 oz., 39 lb. 11 oz. 10 pwt., 451b. 8oz. 3.

60 T. 16 cwt. 84 lb., 68 T. 8 cwt. 94 lb. 8 oz., 53 T. 4 cwt. 73 lb. 8 oz.

4. 464 bu. 1 pk. 5. 7 lb. 3 oz. 3 pwt. 6. 510 A. 7. 172 T. 7 cwt. 4 lb.

8. 2 T. 10 cwt. 24 lb.
; $452.16. 9. 94 A. 10. 5 mi. 11. 48 bu. 3 pk.

12. 223 lb. 2 oz. 8 pwt. 13. 7 T. 19 cwt. 12 lb. I4. 14 wk. 2 da. 14 hr

9 min. 36 sec. 15. 11 cwt. 40 lb. 16. 69 hhd. 23 gal. 2 qt. 1 pt. 17

145 wk. 4 da. 4 hr. 48 min. 18. 26 bu. 4 qt.

Art. 299. 2 . 3 lb. 11 oz. 8 pwt. 4^ gr., 2 lb. 7 oz. 12 pwt. 2f gr.,

11b. 11 oz. 14 pwt. gr. 3. IT. 4 cwt. 41b. 15 oz., 8 cwt. 11b,

101 oz., 10 cwt. 30 lb. 11 oz. 4. a7 §8 35 31 gr. 15i, a 17 §4
34 31 gr. 14|, a 5 §9 3 4 gr. 11|, 5. 55 gal. 2 qt. 1 pt., 46 gal.

1 qt, 31 gi. 6 . 6 hhd. 13 gal. 2 qt. If gi. 7. £9 10s. 8d. 2 far. 8,
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28 A. 12 P. 9. 79 Cd. 3 cd. ft. 4 cu. ft. 10. 2° 57' 34". 11 . 11 mi.

220 rd. 1 ft. 6 in. 12. 5 cu. yd. 22 cu. ft. IJ. 1 wk. 23 lir. 43 min.

38 sec. U. 2 ft. 3 in. 15. £4 2s. 4d. IG. 1 oz. 17 pwt. 4 gr. 17.

85 A 3 sq. ch. 5 P. 208^^ sq. 1. IS. 3 gal. 3 qt. 3“ gi., 2 gal. 3 qt.

1 pt. I gi., 2 gal. 1 qt. 2/^ gi. 19. 5 cu. yd. 20. 5. 21. 15 da., 12f da.

Art. 303. S. 10 min. 45| sec. 4. 3 lir. 13 min. 42^^g sec. 5.

5 111*. 58 min. 5^ sec. 6’. 4 lir. 55 min. 36| sec. 7. 11 lir. 17 min.

4oy^5 sec. A. M. S. 8 lir. 58 min. 33| sec. A. M. 9. 10 hr. 31 min.

45jV sec. A. M. 10. 5 hr. 17 min. 32| sec. p. m. 11. 5 hr. 7 min.

52x^5 sec. p. M. 12. 52 min. 13f|- sec. A. M.

Art. 304. 2. 7r 30'. 3. 21° 15'. 4- 36° 22' 30". 5. 47° 36' 15".

6. 20° W. 7. 14° E. 8. 37° 30' E. 9. 48° 45' W.

Art. 303. 1. $80.12. 72 centals, 56^ centals, 48.913 + centals.

5 . 518| bu., 322 bu. 4- 6^ bbl. 5. 2171.624 mi. G. $6.91. 7. $21.99.

8. $347.90. 9. 3 hr. 5 min. 17i sec. P.M., 2 hr. 55 min. 36? sec. p. m.,

8 hr. 55 min. 56f sec. A. M., 8 hr. 19 min. 30 sec. A. M. 10. $230. 11.

£308 4s. 7d. ffff far. 12. $162.19. 13. 1 wk. 3 da. 12 hr. I4.

1602 'volumes. 15. 2205 bu. 3 pk. IG. $574.42. 17. 1 lb. 3 oz.

8 pwt. 21 gr. 18. $551.70. 19. 279 rd. 2 yd. 2 ft. 3 in. 20. 14 wk.

1 da. 22 hr. 26 min. 24 sec. 21. 29 gal. 3 qt. 1 pt. 3^ gi. 22.

5 qt. f| pt. 23. 6 Cd. 3 cd. ft. 1 cu. ft. 1036| cu. in. 24. 7 sq. ch. 8 P.

25. $30000. 2G. $650. 27. $691.20. 28. $24.38, 29. $30.75. 30.

$37.50. 31. $2580.48. 32. $180. G3. $112.50. 34. $80640. 35.

$420. 36. $5.38. 37. $23277.38. 38. $93.71. 39. $560. 40. $67.

41. $328.32. 4£. $225.14. 43. $60. 44- $87040. 45. $360. 46.

$53.57. 47. $65.28. 4S. $86.40. 49. $1.42. 50. $62.15. 51. $1377.

52. $3.75. 53. $108. 54. $11.33.

Art, 312. 1. 3 sq. ft. 36 sq. in. 2 . 3 sq. rd. 7 sq. yd. 36 sq. in.

3. 17 sq. yd. 3 sq. ft. 36 sq. in. 4. 2 sq. rd. 3 sq. yd. 8 sq. ft. 90 sq. in.

5. 4 A. 2 sq. ch. 12 sq. rd. G. 25 sq. yd, 4 sq. ft. 72 sq. in. 7. 66 sq. ft.

8. 184 sq. rd. 14 sq. yd. 9. 65 sq. yd. 4 sq. ft. 10. 18|^ ft. 11. 37 ft.

12. 33 yd.
;

$29.70. 13. 123| yd.
;

$185.14. I4. 24^|| yd.
;

$45.82.

15. 451 yd.; $96.33. 16. 103|f yd.; $283.83. 17. $64.60. 18.

$218.16, $76.44. 19. 450 stones
; $312.50. 20. 1050 A. 24 ch.

1 id. 2 1. 1.9+ in. 22. f. 23. 32 rd. 24. 105 A. 6 sq. ch. 4 sq. rd.

25. 600. 26. 40|. 27. lOf yd., 12f yd. 28. $157.50. 29. $30.88.

30. 89 rd., 210 rd.

Art. 321. 1. 48 cu. ft. f. 85J cu. ft. 3. 390 cu. yd. 4.

2850 cu. ft. 5. 175|f cu. ft. 6. 195 cu. in. 7. 4050 cu. ft. 8.

380^ cu. ft. 9. 2 cu. yd. 8 cu. ft. 864 cu. in. 10. 6 cu. yd. 4 cu. ft,

648 cu. in. 11. 3 ft. 12. 8 ft. 6 in. 13. ^ ft. U. $173.33.
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15. 2843% Perch. 16. lllf cu. ft. 17. 13| Cd. 18. $3-94, $5.25.

19. 190|? Perch. 20. $380.24. 21. 22320. 22. 76440; $573.30.

Art. S22. 3. 18f board ft. 4. 22^ hoard ft. 5. 35 board ft,

6. 34^ board ft. 7. 33 board ft. 5. 17 board ft. 9. 52 board ft. 10.

19 board ft. ii. 44 board ft. i.^. 19 board ft. i,?. $11.55. i^. $5.04.

15. $7.29. 16. $201.60. 17. 92| sq. ft. 18. $45.57. 19. $23.89.

Art. 324:, 1 . 6218j% cu. in. 2 . 1866 cu. ft. 1182 cu. in. 3.

560 cu. ft. 1621.815 cu. in. 4. 505 cu. ft. 540 cu. in. 5. 631 cu. ft.

1107 cu. in. 6. 467.2 cu. ft. 7. 72 cu. ft. 307.2 cu. in. 8. 32 hhd.

9. 8 bbl. 10. 241.0691+ bu. 11. 184 cu. ft. 310.16 cu. in. 12.

825.443 bu. barley
;
260.354 bu. potatoes. 13. 718|^f gal.

;
3 T. 14.

322.26+ bu. 15. $20.68, gain. 16. 6.767 bu. + . 17. 156.9375 T.

$983.56. 79. 37.636+ bbl. .^9. 942^% gal.
;
101.249 bu. + . 21.

68.7047 bu. + corn
;

54.9638 bu.+ apples. 22. 8 ft. 11.52+ in. 23.

$14.25. 24. $134.37i. 25. 198|f Cd.
;
$694.80.

Art. 337. 10. 30 bu.
; $2.25 ; 8.25 ft.

; 12.48 T. 11. $34.65.

12. 12 T., 8.1 T., 6.75 T. 13. $7968.75. I4. $32.10, $609.90. 15.

254.81b. 16. $2400. 17. $1139.06. 18. |f left; $42666.66|. 19.

5831 bu. 20. $1881.25, $1618.75.

Art. 339. 12. 35%. 13. 15i%. I4. 15. 25%. 16.

25%. 77.44%. 75.621%.

Art. 341. 10. 3200 bbl. 77. $10500. 12. $29600. 13. 2000 bu.

14. $1371.43. 75. 213 A. 120 sq. rd. 16. $50000. 77. $4290.

Art. 343. 3. 125. 4- 1356. 5 93.75 rni. 6. 800 mi. 7. $57.

5. $12000. 9. $160 loss. 79. $.0315 + . 77. $3.68. 7^. $7.50.

Art. 344. 1. $524.19. $5.56. 3. $18.37, $131.63. 4.

5. 1111%, 30%. 6. $3.25. 7. $3.50.

Art. 352. 2. $150 gain, $900. 3. $54 loss, $396. 4. $1.05

profit,.$5.25. 5. f ct. loss, 29^ cts. 6. $1.14 profit, $7.98. 7. $3.41,'

$2,585. 5. 9 cts., 9^ cts. 9. $3.30, $3.55i $3.93|. 79.0.

Art. 353. 2. 16f% gain. 3. 14f% loss. 4- 33^% gain. 5.

20% gain. 6. 10% loss. 7. 16|% gain. 8. 66|% gain. 9. 30% gain.

79. 371 %. 77. 66f%. 7|. 331%. 13, 44 ^,

Art. 354. 2. $4.70. 3. $1. 4- $.68. 5. $5. 6. $22.50, $18.

8. $3.50. 9. $1.68. 10. $282.35. 77. $5. 12. $.75. 13. $18750.

14. $.75. 75. $.12% 17. $1.47. 75. 15 cts. 79. $75. 20. $1,066
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Arts. 360, 361. 2. $34.20. S. $9.30. $52.50. 5. $351.78.

6. $28.35. 7. $907.20. 5. $4729.35. 2. 21%. 3. h%. 4. 44% 5.

-

1 %. 6. 3 ^-U %. 7.14%.

Arts. 362, 363. 1. $14400. $19200. 3. $1226. 4. $1285.

5. $4000. 6 . $2463.02. 7. $9000. $2550. 9. $5340. 10. 2840 bu.;

$5458.124. 1. $560. f. $2750. 3. $4680. 4. $6419.75. 5. 5750 lb.

G. 500 shares. 7. 3200 yds.

Art. 369. 1 . $72. $40.50, $30.75. 3. $65.70. 4. $8.75,

$22.50. 5. $210. G. $75. 7. $100.63.

Arts. 370,371. l.UJo. 2.^%. 3.^%. 4- 1 %. 5. 1\%.
G. 54 %. 7. lf%. 1. $14000. $13600. 3. $5276. 4> $34500.

5. $10.1514 per hbl. 6. $28000. 7. $5025.64. 8. $4010.

Art. 379. 1. $4025. .^. $263.50. 3. l\%c. 4.3 mills, $12.

6. $56000. G. $7100. 7. $2800. 8. $2500000. • 10. $18.88. 11.

$36.69.

Art. 390. 2. $251.25. 3. $162. 4- $3037.50. 5. $1612.80.

6 . $44.10. 7. $261.49. 8. $1640. 9. $2760.92, $7659.22. 10. lj%%%.

11. 3s. 8d. 2.8+ far. 12. 40 gal. 13. 8%. I4. $1630.

Arts. 400, 401. 2. $3726. 3. $3937.50, $4685.63. 4 . $4400.

5. $288. 2. 12. 3. 30. 4 - 24. 6. 1000.

Arts. 402, 403. 2. $14625. 3. $42000. $1280. 3. $192,771.

Arts. 404, 405. 2. 8%, ^%. 3. 1111%. 4 - Neither,

N. Y. 6’s at 84. 5. 541f %. $75, $60. 3. $1331 $114f, $80, $66|.

4 . $831. 5. $64f.

Art. 406. 1. 2 hr. 35 min. 18 sec. 2. 78 A. 5 sq. ch. 3.2 P.;

1 T. 6 cwt. 26 lb. 3. 3^%,. .4 . $1500. 5.25%. 5. $6153.25. 7.

$1.19. 8. 11%. 9. $8290.16. 10. $3750. 11. $15490. 12. $640.

13. 2250. 14. 78if%. 15. 89f-%. 16. Nothing. 17. $1500, $1690,

$4000. 75. $4640. 75.124. $118.75. 21.1^^^%. 400 bbl.

23. $1.74; 28%. 24. $1558.97. 25. $70. 26. $153687.50. 27.

$2275 asking price, $22.50 per A., $787 50 profit. 28. $1432.08. 29.

4%; $140. 30. 8|ff%. 31. An. Prem. $875; A pays $9174.31
;
B,

$6880.73; C, $5504.59 ;
D, $3440.37. 32. $12953.37, $453.37. 33.

$80. 34. $9600. 35. 2.9636 cts., $447.04. 36. 4i%. 37. $2425.17.

38. $4500. 39. $.45. 40. $1242^%. 4^- 60%. 42. $1432.15.

43. nm%.
Art. 417. 2. $18, $18.38, $21. 3. $15.27, $14.84. 4 . $198.22.

$177.89. 5. $1221.58, $161.09. 6 . $315, $930. 7. $93.44, $92.71,
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$91.98, $96.30. $647,17, $713.06. 9. $514.50. 10. $17.72. 1^.

,
$25.65, $29.93, $34.20, $51.30. 13. $35.53, $33.94. U. $98.63
$142.46. i5. $53.44, $33.04. 76. $158.59, $49.30. 77. $21.34, $70 90
18. $287.50, $155. 19. $53.78, $428.38. 20. $472.50. 21. $442 55

$6822.29.

Art. 4.20. $35.70. 3. $6.28. 4. $19.98. 6. $70.11. 6
$5.88. 7. $186. 5. $26.11. S. $26.25. 10. $1.92. 77. $8.66. 12
$40.94, $57.31, $65.50. 13. $8.97, $12.56, $14.36. 74. $3.21, $4.49,
$5.13. 15. $51.33, $71.86, $82.12. 16. $69.44, $97 22, $111.11. 77.

$26.05, $36.47, $41.68. 18. $3992.73.

Art. 423. 6. $68.60, $78.40, $98. 7. $3.46, $3.17, $2.30. <?.

$188, $70.50. 9. $2.04, $2.92, $1.75. 10. $4.62, $2.02. 77. $36.95,
$22;76 12. $242.55, $151.20. 13. $87.50, $81.25, $26.25. U. $4520.
15. $406.53, $395. 16. $5070. 77. $2619.78. 18. $92.08. 19. $341.25.
20. $1011.60. 21. $33.83. $126.46.

Art. 425. 2. $5.55. $24.93. 4- $13.26. 5. $1.36. 6. $1.62.

7. $17.61. $23.56, $17.53. 9. $.06 + . 10. $79.49. 77. $.013 + .

12. $654.45. 13. $47.59. Ify. $1226.83.

Art. 42 a. 3. $780, $585. l^. $1260, $1008. 5. $7855.97,

$13747.95. 6 . $200. 7. $3032.90.

Art. 427. 2. 5fo. 3. 7fo~. 4- 4%. 5. 30%+. 6 . 1%. 7.

12%. 5. 12%, 8%. 9. 2|-% per month. 10. 6//e%. 77. 9%.

Art. 428. 2. 1 yr. 4 mo. 3. 1 yr. 4 mo. 28da. +. 4. 2 yr.

8 mo. 15 da. 5. 8 mo. 18 da. +. 6. 16 yr., 12 yr. 6 mo., 14 yr.

3 mo. 12f da., 10 yr. 7. 16 yr. 8 mo., 8 yr. 4 mo., 33 yr. 4 mo. 8.

2 yr. 3 mo. 12 da. 9. 2 yr. 3 mo. 12f da. 10. 1 yr. 9 mo. 15 da. +

.

Art. 429. 2. $57.63. 3. $296.78. 4- $12.82. 5. $428.16. 6.

$466. 7. $106.60.

Art. 431. 2. $523.69, $48.69, $742.47, $102.47. 3. $1225.04,

$225.04, $1099.65, $224.15. 4- $2963.64, $463.64, $3954.67, $354.67.

5. $1018.72. $268,72, $5819.87, $1319.87. e
. ^695.56. 7. $40.48.

8. $71.37. 9. $407.29.

Art. 432. 2. $529.93, $133.93. 3. $2075.47, $600.47. 4.

$1167.42, $306.92. 5. $1819.58, $319.58. 6. $1806.53, $681.53. 7.

$948.97, $373.97. 5. $3445.87, $945.87. 9. $1637.61, $387.61. 10.

$647.28.

Art. 434. 2. $411.20, $1411.20. 3. $305.24, $1070.24. 4.

$643.90, $3283.90. 5. $66.08, $252.88. 6. $1.76. 7. $163.03. 8.

$1378.97.
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Art. 445. 3. $456.89. J,. $496.51. 5. $342.39. 6. $3309.26.

7. $3932.07. 8. $1194.26.

Art. 446. 2. $139.82. 3. $1492.52. 4. $1502.53.

Art. 452. $398.74, $76.76, $455.02, $20.48. ,7. $520, $15.60,

$502.13, $33.47. If. $846.25, $13.75, $814.52, $45.48. 5. $1479.45,

$95.55, $1444.40, $130.60, $1427.49, $147.51. 6. $2.54. 7. $912,775,

8. $10.06. d. 19/3/ better to buy for cash. 10. $454.19. 11. $600
cash, is $7.41 better than $640 at 12 mo., and $3.85 better than $620
for 6 mo. 12. $901.50, $1030.51. 13. $6059.19. IJf. $510.22.

Art. 460. $9.72, $530.28. .7. $9.19, $865.81, $25.21, $594.79.

If. $36.81, $2107.69, $49.09, $2095.41. 5. $1.72, $311.08, $4.07, $308.73.

6. $45.21, $2454.79, $12.08, $1137.92. 7. $.75. 8 . $37.46, $1523.54.

9. $749.68. 10. $855.03. 11. Nov. 4; 87 da.
; $459.29. 12. Dec. 6;

42 da.
;
$729.93. 13. Nov. 17 ;

77 da.
; $974.68. U. June 11 ;

57 da.

;

$298.85. 75. Feb. 3; 33 da.; $1253.16. id. $1158.09. 77. $465.87;

$4788.30.

Art. 461. 2. $820.65, $620. 3. $1487, $2092.60. 4. $564.92,

$593.70. 5. $1641.31. 6. $900. 7. $1280.37. 8. $647.17. 9.

$2488.51. 10: $1503.57.

Art. 473. 3. $663. 4. $1511.25. 5. $279.63. 6. $3223.80.

7. $493.75. 8. $392.58. 9. $379.24. 10. $2493.40. 77. $1435.68.

12. $2189.70. 75., $4687.51. 14. $1900.48.

Art. 474 . 3. $933.66. 4. $740.66. 5. $373.26. 6. $490.52.

7. $1511.34. 8. $2581.30. 9. $606.32. 10. $3200. 77. $4006.72.

Art. 481. If. $2540.15. 5. $698."39. 6. $1688.37. 7. $2717.14.

8. $788. 9. $3042.96. 10. $669.34. 77. $1302.82.

Art. 482. 3. £1026 13s. lOd. 2 far. + . 5. £1312 16s. 4d. 3| far. + .

6. 22533 franc. 7. 2491^f guilders. 8. $10953.88. 9. 8311.22 francs.

Art. 489. 2. 3.77+ mo. 3. March 20, 1881. 4. 6| mo. 5.

78 days
;
April 2, 1880. 6. 13i mo. 8. June 25th of the next year.

9. In 6.625 mo. 10. July 5th. 77. 3 mo.

Art. 490. 2. Feb. 10, 1881. 3. Jan. 5, 1882. If. Nov. 29. 5.

$5577,49. d. Nov. 23, 1880. 7. Sept. 28, 1882. 8. $2235.87. 9.

$1451.60.

Arts. 493, 494. 2. Sept. 15, 1881. 3. Feb. 17, 1881. 5

$1737.21. 3. $1413.88. If. $1830.60. 6. July 5.

Art. 521. 8. 400 bu. If. 144 yd. 6. 52^1 mi. 6. $141.75.

7. $7000. 8. 106f yd. 9. 4 mo. 10. $48^ 77. 8 mo. 12. lOf yd.
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13. 106^9^ ft. U. $310.50. 15. 32 da. 16, $2.81 17. Olf yd. IS.

10 hr. 19. $117. 30. 980 bu. 31: 350 men. 33. $.80. 33. $216.75.

3I^. 55 mi. 35. 17^ A. 36. 64 da. 37. 240000 brick. 38. 107250 lb.

Arts. 527, 528. 3. A’s $7466|, B’s $50C6|, C’s $3466|.

A, $4242f ;
B, $3535f ;

C, $5185f. 5. W. Johnson, $29953| ;
B. John-

son, $199681; C. Mott, $13978|. 3. A, $424i8x«3; B, $778/x®3; C,

$796x\^3. 3. A, $58681 ;
B, $4133^.

Art. 534. 3. 1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144. 4. 1,

8, 27, 64, 125, 216, 343, 512, 729, 1000, 1331, 1728. 5. if, 6J,

6. i-, IJ. Iff. llff. 42^^. 7. .01, .0004, 12.25, 3.4225, .000009.

S. .008, .000027, 15.625, 1.157625, 1.003003001. 9. 2250000, 3375000000,

5062500000000. 10. 759375. 11. 262144. 13. 15625, 15625, 1953125.’

13. Nothing.

Art. 535. 3. 1369, 3136, 2304, 4225. 3. 8464, 15625, 17424.

Art. 537. 1. 262144, 373248. 592704, 1953125. 4- 15625,

59319, 91125, 132651. 5. 884736, 1030301, 2000376, 2863288.

Art. 543. 5. 6. if. 7. 111. S. 15. 9. 17. 10. 24. 11.

88. 13. 145. 13. 416. 14. 999. 15. 989. 16. 17.177 -f. 17. .3789.

18. 1.5367. 19. 54.32. 30. .4. 31. 1.2649 + . .1264 + . 33. 3.6.

34. 1.02. 35. .0284 + . 36. if. 37. 15.4919 + . 38. .8819 + . 39.

4.21307. 30. 2|. 31. .7155 + . 33. .09. 33. 1400 ft. 34. 1400 yd.

35. 30 in. by 120 in. 36. 13.5 rd., or 3 ch. 1.5 rd. 37. $720.

Art. 545. 5. 44, 2.1. 6. 95, 7.4. 7. |f. 8. 48. 9. 67.

10. 134. 11. 411. 13. 258. 13. 638. I4. 975. 15. 6031. 16. 3.19.

17. .097. 18. .124. 19. .029. 30. 1.442 + . 31. .6694 + . .3107 + .

33. 1. 34. .6616 + . 35. 3.546 + . 36. 7.4. 37. 1.93 + . 38. .1972 + .

39..S15 + . 50. 3.382 + . 57.10.21 + . 5^. 3.47 + , 5.35. 55. 819f,6,

34. 37 ft. 35. 66 sq. ft. 96 sq. in. 36. 2.884 ft. 57. 441 sq. in. 38.

32 in. 39. 24 ft. 40. 16 sq. ft.

Arts. 547, 548. 3. 6. 5. 36. 4- 3.2. 5. 8. 1. $166.60.

106|A 5. 964.276+ bu. 4 . $546. 5. 18131 A. 5. $10.16. 7. lOff
sxin. after 2 o’clock p. M. 8. 308|ff. 9. $139.57. 10. 200. 11. .625.

13. Neither. 13. $450. I4. .15. 15. 26f cts. 16. $139.33. 17.

2f||. 18. $2526.53. 19. $1,005. 30. Slflb. .^i. 20f ft. 33. $8.50.

33. 5|ft. 34. 74|cts. 35. 74%. 36. $1154.45. 37. 19]: yd. 38.

$144 39. $20084 30. 54 A. 104f P. 31. 336 rd. 33. $1838.20. 33,

81 men. 5J. 87 rd. 3 yd. 2 ft. 6 in. 55. $1518.60. 36. 7350 sq. ft. 57.

Cash pric^ : Credit price 100 : 103. 38. $173.72. 39. 60 A. 152+ P.

40 . $1749.85. 4i. £164 7s.*9 + d. Jf. 4da. 4^. $260,643. 44 $33500.
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45. $48 suit, $60. 4G.7fo. ^7. $5116.50, $153.50. 4<?. 192%
;
$9600.

49. 16° West. 50. 8.53+ ft. each way. 51. 9^ mills. 5S. $.47l-f.

53. $1248.32. 54. 10.17+ ft. each way. 55. ~$60.60. 5G. 151.25.

57. $445.84 58. $.50, $.80, $1.08. 59. Nov. 21, equated time,

$917.10. 66?. 16|yr. 6’i. $176.40. 6’^. $482.05. (?J. 42 mi. 64.

4097|^ yd. 65. Nov. 10, 1882, date Mat.; 4 mo. 16 da., term dis.

;

$1980.82, pro. 66. 90 yd.; 63cts. 67. $364.99. 68. $453.75. 69.

$316.67. 70. $660 at sim. iut., $679.20 at an. int., $680.24 at com. fnt.

71. If. 73. 45 bu. 73. 75 da., term of cred.
;
June 26. 74. 1 mi. 56 ch.

1 rd. 2 yd. 1 ft. 6 in. 75. $1334.50. 7^J. |1225.12-|. '77. Feb. 16.

78. $261f|, $279^®^, $209||. 79. 12|%. 80. Feb. 17. 81. 12 bbl. at

$7, 28 bbl. at $10. 83. 8d. l|f far. 83. A, $1333|; B, $1639|-i-

;

C, $102735583. 84. 11 T. 11 cwt. 56 lb. 4 oz. 85. $398.03. 86. 17 ft.

87. $7869.28. <?<?. $11951.25. 89. $429.67, $430.66, $430.67. 90.

$480, $360, $420. 91. 2 men. 93. 16560. 93. $2760. 94. 2%
better on money loaned.

Arts. 556, 557. 5. 41. 6. 149. 7. 7. 8. 9f. 3. 2f 3. 2.

4. A.

Arts. 558, 559. 3. 308. 3. 1001000. 4. 432 mi. 3. 114688.

4- sh’ 5- f. 6. 128 mi. 7. $1296.87.

Arts. 560, 566. 3. 255. 4- 3|H. 5. IfH- 1375. 7. 2186.

8. 635. 9. $17433922. 10. lllllll.lll. 3. $1053. 4. $56550. 5.

$3625. 6. $7500.' 7. $26840. 8. $6350. 9. $7136.36.

Arts. 571, 572. 3. 41| cts. 3. 5^ cts. 4- $1.96gV 5,1,

1,4. 3. 8, 3,3, 5,5. 4- 5,4, 1,1,5. ^

Art. 592. 5. 9327 m. 6. .190141 Km. 7. 67117.7 m. 8.

25625 m. 9. 14 hr. 10. 12.725 m. 11. 20 hr. 13. $.0224. 13.

20.90976 T., 5.24576 T. 7.^. $4720. 75. 187.5 Kg. 75. 34.944 Km.
77. 8.25 m 18. 122.

Art. 596. 1. 40.19+ ft., 442.91+ ft, 251.8+ ft. 74.66+ yd.,

35.14+ yd. 3. 82.296 m., 11.43 m. 4. 4.97 + ,

mi., 279.63 mi.

5 15480 m.; 9.618+ mi. 6. $97.92, 7. 120697.5. 5. Lost $11.81.

9. 1.254+ a., 24.98+ A. 10. 3369.71a., 33.6971 Ha., 83.265+ A. 11.

133.12 sq.m. 13. $27.90. 13. 46.91+ yd.; $70.37. 14. 3249.127 cu.

ft., 25.38+ Cd. 75. 7.2486 sters, 20.839725 sters. 16. 42. 77. 625 HI.

18. $132.82, $146.58. 19. $260.06. 30. 19.062868 gal.; 45.4244+ 1.

31. 114.5374+ h; 3.7029375 bu. 1751.; 184.9225 qt. 33. 153001.

34. $25. 35. $2.84. 36. $436.79. 37. 2.571 ]b. Troy, 2.1162 lb.

Avoir. 38. 62.216+ grams, 2986.3901+ grams, 2948.681+ grams.
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29. 8 Mg. 8 Kg. 9 Hg. 5 g. 6 dg. 30. 66 cts. more profitable at 12/ a
lb. 31. $30.62. 32. $11.33. 33. 8|% + gain. 34. $2.33.

Art, 617. 2. 900 sq.ft. 3. 15 A. 4. 319. 6. 433.705 -f sq. in.

7. 13.26 + . 5. 997.66+ sq. ft. ia 34 ft. 11. 8% it. I2.\8it. 15
50 ft. 16. 45.82+ ft. 17. 104 ft. 18. 120 mi. 19. 135.88+ rd.

20. 80 ft.

Arts, 618f 610, 2. 2080. 3, 40. 4- 4|^. 5. 210 sq. rd.

2. 1661 sq. ft. 3. 2. 4. 18.98+ A.

Arts. 620, 621, 3. 15.278 ft. 4. 10.9956+ ft. 5. 11.936+ ft.

3. 452.39+ sq. ft. 4. 1790.488+ sq.ft. 5. 50.929+ A. 6. 7.97+ rd.

Arts. 635, 636, 2. 198 sq. ft. 4 . 37.699+ sq. ft. 5 .

216 sq. ft. 6. 108 sq. ft. 7. 143 sq. ft. 8. 15.31+ sq. ft. 2.

76.76+ cu. ft. $10.80. 5. 76.969+ cu. ft. 6. $30.56.

Arts, 637, 638, 3. 148.44+ sq. ft. 4. 1280 sq. ft. 3.

848.70+ cu. in. 4. 7854 cu. ft. 5. 5400 cu. ft. 6. 18 cu. ft.

Art. 639. 2. 19.635 sq. ft. 3. 28.2744 sq. ft. 4. 196663355.75

square miles.

Arts, 64:0, 641. 2. 19.39+ cu. ft. 3. .5236 cu. ft. 4.

1.76715 cu. ft. ^.99.144 gal. -5. 47+ gal. 174.93 gal.

Art, 645. 2. 128 ft. 5'. 3. 37 ft. T 7" 6"' 8"". 4- 9 ft. 6' 4'^

3'" 8"". 5. 120 ft, 4' 1" A'" 6"". 6. 36 ft. 3' 8" O'" 8"". 7. 161 ft.

10' 8" 8'" 6"". 8. 56 ft. 7' 5" 3'" 3"" 8'"". 9. 12 ft. 8' 0" 2'".

Art. 653. 1. 384 A.; $14400, $480. $200. 3. 120 A<

4 . 200 A.; T^jsec. 5. 160 A.; $60 less. 6. $331.52.
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